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The publication of Frustration and 
Aggression by Dollard, Doob, Miller, 
Mowrer, and Sears (17) in 1939 repre- 
sents a milestone in the application 
of the methods and concepts of exper- 
imental psychology to important so- 
cial problems. Perhaps stimulated by 
the early phases of World War II, 
the authors sought to translate clini- 
cal and sociological observations con- 
cerning hostile behavior into the op- 
erationally definable language of the 
Mboratory. These men must be given 
credit for the attempt, whatever the 
merit of their hypotheses. In the tra- 
dition of science’s continuing search 
for unifying principles, they showed 
that many apparently different phe- 
nomena could be ‘‘explained’’ em- 
ploying only a relatively small num- 
ber of theoretical variables and, in 
contrast to earlier writers, formulated 
their propositions in a relatively pre- 
cise manner. 

In addition, Frustration and Ag- 
gression also provides a systematic 
foundation for further research on ag- 
gressive behavior. The present paper 
is a review of studies reported after 
1939 within the general theoretical 
framework utilized by Dollard and 
his associates. Inevitably, in the 
course of this review our attention 
will focus upon the question of the 
adequacy of this framework for the 
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study of human hostility. Three 
groups of factors will be discussed: 
(a) those governing the occurrence of 
overt aggression, (6) those determin- 
ing the nature and object of the ag- 
gressive act, and (c) those related to 
the reduction of the instigation to 
aggression. 


CONDITIONS AROUSING OVERT 
AGGRESSION 

Theoretical Princtples 

The fundamental hypothesis in 
Frustration and Aggression was first 
expressed formally in Sigmund 
Freud's earlier writings. He has sug- 
gested that aggression was the “‘pri- 
mordial reaction” to the frustration 
occurring ‘‘whenever pleasure-seek- 
ing or pain-avoiding behavior was 
blocked” (17, p. 21). Acknowledging 
their indebtedness to Freud, the 
authors presented a sweeping gen- 
eralization as their basic postulate: 
‘“... the proposition is that the oc- 
currence of aggressive behavior al- 
ways presupposes the existence of 
frustration and, contrariwise, that 
the existence of frustration always 
leads to some form of aggression’* 

?A “frustration” is defined by the F-A 
psychologists as “an interference with the oc- 
currence of an instigated goal-response at its 
proper time in the behavior sequence” (17, 
p. 7). This is the usage adopted in the present 
paper. It should be noted that other writers 
(e.g., 9) utilize the term to refer to the emo- 


tional state created by such an interference. 
Dollard, Doob, et al. define “aggression” as 
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[italics mine] (17, p. 1). Needless to 
say, the second phrase drew the fire 
of many critics (e.g., 6, 26, 41). 

In a symposium on the frustration- 
aggression hypothesis appearing two 
years later, Miller (49) admitted that 
this phrase “‘was unclear and mis- 
leading” for two principal reasons: 


In the first place it suggests, though it by no 
means logically demands, that frustration has 
no consequences other than aggression. This 
suggestion seems to have been strong enough 
to override statements appearing later in the 
text which specifically rule out any such impli- 
cations (cf. pp. 8-9, 19, 58, 101-102). <A 
second objection to the assertion in question 
is that it fails to distinguish between instiga- 
tion to aggression and the actual occurrence of 
aggression. Thus it omits the possibility that 
other responses may be dominant and inhibit 
the occurrence of acts of aggression. In this 
respect it is inconsistent with later portions of 
the exposition which make a distinction be- 
tween the instigation to a response and the 
actual presence of that response .... 

Both of these unfortunate aspects of the 
former statement may be avoided by the fol- 
lowing rephrasing: Frustration produces in- 
stigations to a number of different types of 
response, one of which is an instigation to some 
form of aggression (49, p. 338). 


Dollard, et al. hypothesize that the 
strength of the instigation to aggres- 


varies directly with at least 
three factors: ‘‘1) the strength of in- 
stigation to the frustrated response, 
2) the degree of interference with the 
frustrated response, and 3) the num- 


sion 


any “sequence of behavior, the goal-response 
to which is the injury of the person toward 
whom it is directed” (17, p. 9). The authors 
explicitly state that they are not referring to 
“instrumental” aggression: “‘aggression is that 
response which follows frustration, reduces 
only the secondary, frustration-produced in- 
stigation, and leaves the strength of the origi- 
nal instigation unaffected" (17, p.11). Allport 
discusses various kinds of acts that have been 
labeled “aggressiveness” (1, pp. 355-356). 

The term “instigation to aggression,” as 
used here, denotes an aggressive drive, or 
more generally, a state of readiness to make 
aggressive responses, and not the frustrating 
event. 
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ber of frustrated response-sequences” 
(17, p. 28). A subsequent section 
adds the anticipation of punishment 
for aggressive behavior to the list of 
variables affecting the likelihood of 
an overtly hostile response to frustra- 
tion; specific aggressive acts will be 
inhibited to the extent that punish- 
ment is anticipated to be a conse- 
quence of these acts (17, p. 33). 

This list obviously is not complete; 
nothing is said of persistent indi- 
vidual characteristics, and the Frus- 
tration-Aggression group, with two 
slight exceptions, tends to neglect 
this class of factors in their psycho- 
logical principles. One exception is 
found on p. 37. Discussing Allport’s 
theory of trait structure, they sug- 
gest that individuals may have 
“‘veneralized habits” of responding to 
frustrating situations with either 
overt or nonovert aggression. For 
the second exception, it is stated: 
“As a result of his life history any 
given person will carry into adult life 
a high or low ability to ‘tolerate’ 
frustrations and will stand at some 
point on a dimension of ‘readiness to 
be aggressive’ in frustrating situa- 
tions’’ (17, p. 88). 

Miller’s 1941 article presents a 
further elaboration of the role possi- 
bly played by persistent 
tendencies in the frustration-aggres- 
sion sequence. ‘“‘Instigation to ag- 
gression may occupy any one of a 
number of positions in the hierarchy 
of instigations aroused... [by a 
frustration]"’ (49, p. 338). Therefore, 
if, for a given individual, the instiga- 
tion to aggression is lower in this 
hierarchy than instigations to other 
responses incompatible with aggres- 
sion, he is not likely to demonstrate 
hostile behavior when confronted 
with a frustration situation. It is 
clear, then, that relatively stable in- 
dividual characteristics, including the 


response 
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strength of the instigation to aggres- 
sion relative to the strength of other 
trustration-produced instigations, 
should be considered among the fac- 
tors affecting the likelihood of an 
overt hostile act. 

The following section will review 
studies having some bearing upon the 
above list of factors presumably af- 
fecting the occurrence of a hostile 
act. Generally consistent with the 
theoretical expectations of Dollard 
and his colleagues, these results fre- 
quently add needed details to their 
somewhat overly general hypotheses. 


Empirical Investigations 


Strength of instigation to the frus- 
trated response. An experiment and 
two questionnaire studies are cited as 
evidence for the hypothesis that the 
strength of the instigation to aggres- 
sion is directly related to the strength 


of the frustrated drive. Sears and 


Sears measured the latency of a cry- 


ing response to the withdrawal of a 
bottle from the mouth of a five- 
month old infant, with the strength of 
his hunger drive manipulated by 
varying the amount of milk that the 
baby was permitted to take. Assum- 
ing that crying was an aggressive re- 
action, their “figures indicate that as 
the child became more nearly sati- 
ated, t.e., as the strength of instiga- 
tion decreased, frustration induced a 
less and less immediate aggressive 
(17, p. 29).3 In the first 
questionnaire study, college students 
queried by Doob and Sears indicated 
that they were more likely to react 


response” 


§ Sears may no longer regard the child's cry 
as an aggressive response. In his most recent 
book, he distinguishes between rage or anger, 
on the one hand, and the desire to hurt on the 
other (71, pp. 221-222), a distinction similar 
to that proposed by McClelland (44, p. 513). 
The cry is an indication of rage and not ag- 
gression, as this latter response is defined by 
Dollard, Doob, et al. 
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aggressively in frustrating situations 
the stronger the drive whose goal- 
responses had suffered interference 
(17, p. 29). Somewhat similar results 
were obtained by Miller with a list 
of ‘‘annoyances” presented to college 
students (17, p. 30). For further 
studies along this latter line, an in- 
vestigator might care to make use of 
the list of anger situations reported 
by Anastasi, et al. (2) based upon 
“controlled diaries’’ kept by 38 col- 
lege women. 

Getting away from the dangers in- 
herent in the use of questionnaires, 
two experiments make use of the fa- 
miliar Hullian principle that drive 
strength increases the closer the or- 
ganism is to making the appropriate 
goal response. Seward (73) paired 
six rats in a number of different 
combinations after 21 hours of food 
deprivation. He found that the ani- 
mal in possession of the food pellet, 
and therefore, who was closer to eat- 
ing, showed reliably more aggression 
than the one without it. Presumably, 
the hunger drive whose goal re- 
sponses were blocked by the behav- 
ior of the other animal was stronger 
in the rat possessing the food pellet. 
The second of these studies, carried 
out by Haner and Brown (25), pro- 
vides additional support for the hy- 
pothesis of a positive relationship 
between closeness to the goal and 
drive strength. Thirty elementary 
school children individually played a 
game in which marbles had to be 
inserted into holes. The £ terminated 
the trials at various distances from 
the goal of game completion, with 
each termination causing a buzzer 
to be sounded until S pushed a 
plunger to stop it. The investigators 
assume that the pressure exerted in 
pushing the plunger is a direct func- 
tion of the strength of S's instigation 
to aggression, and show that this 





260 


pressure generally tends to increase 
the closer S is to task-completion. 
Apparently, then, the greater the 
strength of the drive frustrated the 
greater the resultant aggression—if 
the pressure against the plunger is 
indeed a hostile act and not a mani- 
festation of something else, such as a 
frustration-induced tendency to exert 
more vigorous responses in general 
(40). 

Degree of interference with the frus- 
trated response. The second hypothe- 
sis posits a direct relationship be- 
tween strength of the aggressive 
drive and the degree of interference 
with the frustrated response. The 
evidence utilized by Dollard, et al. 
in support of this principle comes 
from two correlational studies. First, 
in Miller’s study of annoyances al- 
ready referred to, Ss ‘“‘reported that 
they felt much more irritated at be- 
ing completely ‘off form’ in their 
favorite sport than at being only 
slightly ‘off form.’ The critical ratio 
of this difference was 5.5” (17, p. 31). 
Somewhat more unsatisfactory is the 
second investigation by Hovland and 
Sears (17, p. 31). Reasoning that bad 
economic conditions should produce 
‘a greater interference with cus- 
tomary goal-responses’’ than good 
business conditions, they employed 
the per acre value of cotton as “‘an 
index of the severity of interference 
with economic actions.’’ For 14 
Southern states for the years 1882 to 
1930 the correlation between this 
index and the number of lynchings 
was —.67; “i.e., the number of 
lynchings (aggression) increased when 
the amount of interference  in- 
creased.”’ Mintz (51), however, ques- 
tions the magnitude of the reported 
correlation. He claims the true cor- 
relation is much lower than that 
given by the F-A (Frustration-Ag- 
gresssion) psychologists. 
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Three more recent investigations 
can be cited as evidence for the pres- 
ent principle if we first assume that 
the degree to which some drive pos- 
sessed by S, such as for self-enhance- 
ment, is blocked is a positive function 
of the strength of a hostile act di- 
rected against S. Explicitly making 
this assumption (24, p. 518), Graham, 
Charwat, Honig and Weltz presented 
50 incomplete statements to 106 
adolescents. The statements de- 
scribed five types of hostile actions 
that various instigators had taken 
against a person, with these actions 
ranging from a physical blow to not 
liking the person. The Ss had to indi- 
cate what they thought would be the 
‘‘most likely way for a person to act 
in such a situation.” If a very hostile 
act directed against the individual 
can be considered as _ producing 
greater blocking of his goal responses 
than a less hostile act,‘ the present 
hypothesis is confirmed: ‘‘When the 
instigation to aggression is itself a 
form of aggression, the strength of the 
aggressive response will vary as a 
function of the strength of the insti- 
gation” (24, p. 514). In the second 
experiment, by McClelland and Api- 
cella (42), similar results were ob- 
tained. There was a significant in- 
crease in the number of aggressive 
responses made in the frustrating 
situation when £ increased the in- 
tensity of the derogatory remarks 
made to S. Consistent with this, 
French (22) employed 10 groups of 
Ss working on three problems, and 
found that there was a general tend- 
ency for those individuals who re- 
ceived most aggression to initiate 
most aggression. As French notes, 
“Presumably those who receive ag- 
gression from others perceive these 

‘ An alternative interpretation also utilized 


by Graham, et al. is reported below in the sec- 
tion, Opposing Hypotheses. 
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” 


aggressors as interfering agents. . . 
(22, p. 286). 

French also compared the number 
of aggressive responses made during 
a task involving high member inter- 
dependence with the number elicited 
in the two low interdependence 
tasks. Although no quantitative 
data are given, French suggests that 
“the comments of both the observers 
and the subjects prove that a member 
suffers more interference by the 
others’ on the former problem. He 
reports more aggression per minute 
directed against other members of 
the group in this problem than in the 
low interdependence. A statistical 
analysis is given (22, pp. 286-287), 
however, that adds further corrobora- 
tion to the present hypothesis. 

Number of frustrated response-se- 
quences. The third hypothesis main- 
tains that the total strength of the 
instigation to aggression is a positive 
function of the number of frustrated 
response-sequences. The only evi- 
dence for this principle given in 
Frustration and Aggression is of an 
anecdotal nature. Thus, in an ex- 
periment by Hovland and 
Miller, it was observed that “ta man 
who had previously been a _ willing 
subject for several arduous experi- 
ments complained vigorously at hav- 
ing to give free associations to fifty 
stimulus words” (17, p. 32). Ap- 
parently the minor frustrations he 
had suffered had combined to pro- 
duce a hostile response of greater 
strength than would ordinarily be 
expected from the immediate frus- 
trating situation alone. Incidental 
support for the present hypothesis is 
found in a more recent experiment 
by Thibaut and Coules (79). In one 
part of the investigation two condi- 
tions were established after all Ss 
had been angered by notes suppos- 
edly written by a fellow college stu- 


Sears, 
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dent. In one of these conditions Ss 
were interrupted by E after the in- 
stigation for about three minutes, 
while the remaining Ss were allowed 
to write one note to the instigator be- 
fore this informal interruption oc- 
curred. Then, Ss in both treatments 
continued communication with the 
instigator. There was a significantly 
greater volume of aggression com- 
municated to their fellow student by 
the former Ss, even though the ex- 
perimenter rather than this person 
was responsible for the interruption. 

Several points may be noted here 
if we assume, as seems likely, that 
there was little cathartic reduction 
of hostility in the writing of the 
single note. First, the interference 
with the aggressive responses appar- 
ently was in itself frustrating, as Dol- 
lard, et al. have hypothesized (17, p. 
40), and this seems to have led to in- 
creased hostility. Second, since the 


insulting notes probably had made 


all Ss angry (in the absence of a con- 
trol group in the present case it is 
impossible to demonstrate this un- 
equivocally), the hostility produced 
by the interference to the aggression 
presumably had added to the hostil- 
ity created by the faked notes. 

Miller’s 1941 paper (49) contains 
an hypothesis that is closely related 
to the present problem. He proposes 
that frustration-induced instigations 
to responses other than aggression 
weaken as the frustration persists. 
Since the earlier statement maintains 
that the aggressive effects of a num- 
ber of interferences summate, both 
hypotheses yield the same _ predic- 
tion: there is a greater probability of 
overt aggressive acts with repeated 
frustrations. 

Otis and McCandless (56) at- 
tempted to test Miller’s newer hy- 
pothesis in an experiment with 63 
preschool children placed in an eight- 
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trial frustration task. The Ss showed 
significant increases in ‘‘aggressive- 
dominant” behavior scores from the 
first four to the last four frustration 
trials, and showed reliable decreases 
in a class of behavior found to be in- 
compatible with aggression, ‘“‘sub- 
missive-complaisant”’ behavior. In 
contrast to this support for the pres- 
ent hypothesis, McClelland and Api- 
cella (42) obtained negative results 
in an experiment employing college 
students on only two frustration 
trials. 

Inhibition of aggression. Basically, 
according to the F-A group, ‘‘the 
strength of the inhibition of any act 
of aggression varies positively with 
the amount of punishment antici- 
pated to be a consequence of that 
act” (17, p. 33). The evidence pre- 
sented for this proposition stems 
from the above mentioned question- 
naire study by Doob and Sears (17, 
p. 35). When asked to indicate how 
they had responded to frustrating 
situations they had actually experi- 
enced, the 185 college students were 
more likely to report an overtly hos- 
tile act when the satisfaction ob- 
tained from making this response 
was greater than the anticipated 
punishment, while the smallest fre- 
quency of overt aggression occurred 
when the anticipated punishment 
was greater than the anticipated sat- 
isfaction. 

On the basis of records of actual ex- 
periences kept by 120 adults, McKel- 
lar (47) reports that acts of aggres- 
sion tend to be directed against an 
object from which retaliation is un- 
likely. The most direct recent sup- 
port for the hypothesis dealing with 
the effects of punishment comes from 
an investigation conducted by Chasdi 
and Lawrence (10). Twenty-three 
preschool children were divided into 
two groups: 12 in an experimentally 
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punished group and the remainder in 
a control group. Both groups had 
four sessions of doll play with the 
experimental group receiving punish- 
ment for the expression of aggression 
in Session II]. There were significant 
differences between the two groups 
on both the frequency and intensity 
of aggression in Session III. The dif- 
ference was still in the predicted di- 
rection during Session IV, but it is no 
longer significant. According to the 
experimenters, this latter change “‘is 
consistent with a session to session 
increase in aggression resulting from 
a decrease in aggression anxiety due 
to the reinstatement of permissive- 
ness”’ (10, p. 522). 

In this study, as well as others em- 
ploying doll play measures of hostile 
tendencies (e.g., 4, 37, 84), there was 
a significant increase in aggressive 
manifestations from the first to the 
last sessions for all groups, presum- 
ably because the children learned 
they would not be punished for dis- 
playing hostility in the play situa- 
tion. Somewhat in accord with this 
last hypothesis, Feshbach (19) found 
that boys initially low in aggressive- 
ness tended to increase in their dis- 
play of overt hostility following a 
series of permissive free play experi- 
ences. This increase was not ob- 
tained with the girl Ss. 

Seward's studies of aggressive be- 
havior in rats also illustrate the in- 
hibitory effects of punishment. In 
one experiment (74), he observed 
that the day after a fight the average 
loser made fewer aggressions or ad- 
vances than before not only against 
the winner but also against other 
rats. Seward attempts to show how 
stable dominance-submission _ rela- 
tionships can develop through the 
conditioning of the fear drive in one 
animal to the presence of another 


(72). 
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Something analogous to this prob- 
ably is involved in the class of dom- 
inance-subordination — relationships 
we term social status. For one thing, 
human undoubtedly learn 
they will be punished by the dom- 
inant, high status figures in their so- 
cial groupings if they aggress against 
them. Thus, it is not surprising to 
see Ss express less hostility toward 
vested with power and 
authority by society than toward 
lower status instigators (13, 24, 33, 
80). 

Social groups may not only teach 
the individual to anticipate punish- 
ment for disapproved actions, they 
may influence the reaction to 
these anticipations. One of the first 
studies to demonstrate this was car- 
ried out by Wright (82). Pairs of 
nursery school children, grouped in 
terms of whether they were “‘strong”’ 
or ‘‘weak”’ friends, were frustrated by 
the adult &. The pairs of strong 


beings 


frustrators 


also 


friends were more likely to express 
aggression, including direct physical 


attacks, against the experimenter 
than the pairs of weak friends. An 
experiment by Pepitone and Reich- 
ling (58) suggests that the variable 
probably largely accounting for this 
type of effect is the liking of the 
group members for each other. After 
they had been treated in an unjust 
and arbitrary manner by an insti- 
gator who then left the room, male 
college student members of experi- 
mentally-produced high liking (high 
cohesive) groups expressed signifi- 
cantly more hostility toward the in- 
stigator than did the members of the 
low cohesive groups. The former Ss 
apparently felt fewer restraints in 
attacking £& and the experiment. 
Conceivably, the lowering of re- 
straints accompanying high liking 
among the group members also can 
result in a greater volume of intra- 
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group overt hostility. French, in the 
experiment described earlier (22), 
studied two types of groups working 
under conditions in which the mem- 
bers were likely to see each other as 
frustrators. In one type of group the 
members had known each other for 
some time, while the Ss in the re- 
maining groups did not have this 
history of previous contact. The ob- 
servers recorded significantly more 
overt aggression directed toward 
other group members in the former 
groups, supposedly because the higher 
liking resulting from the greater de- 
gree of acquaintance had lowered the 
members’ inhibitions. 

Levin and Turgeon (37) also have 
shown that the presence of a familiar 
person is associated with a relatively 
great release of overt aggression, but 
the reason for this finding in their ex- 
periment is not clear. They found 
that aggressive doll play behavior 
significantly increased when a child’s 
mother was present, and tended to 
decrease (nonsignificantly) when an 
adult female stranger watched the 
child's play. The reduction in hostile 
behavior in the presence of the 
stranger cannot be traced to a gen- 
eral inhibition of activity in this con- 
dition, and the authors speculate that 
the decrease is ‘‘a reflection of the 
child’s training in ‘company man- 
ners,’ to behave well in front of 
strangers."’ In opposition to the hy- 
pothesis that the mother’s presence 
served to weaken the inhibitions 
against the expression of aggression, 
there are suggestive, but nonsignifi- 
cant, indications that the mother’s 
presence actually instigated such ac- 
tions, particularly in the case of the 
boys. 

As will be discussed more fully 
later, the F-A psychologists propose 
that the inhibition of direct acts of 
aggression increases the likelihood of 
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either: (a) indirect acts of aggression 
against the instigator, (only the form 
of the aggression is changed, not the 
target) or (b) displaced aggression in 
which a target other than the frus- 
trator is attacked. A third inhibitory 
reaction to internal feelings of anger 
also has been described (55): with- 
drawal from communication with the 
instigator. Although the withdrawal, 
in its effect, may be an indirect at- 
tack, as in the case of “snubbing,”’ 
it is likely that the break in commun- 
ication is motivated by: (a) inhibi- 
tion of direct hostile attacks against 
the instigator and (4) the unpleasant 
effects within the individual created 
by the frustration of the instigation 
to aggression. Thibaut and Coules 
(79) have shown that interference 
with the occurrence of aggressive re- 
sponses can become a source of dis- 
comfort. Whatever the reason for 
the withdrawal reaction, Newcomb 


(55) points out that hostile attitudes 


often persist because they lead to a 
breakdown in communication with 
the object of the hostility. Thibaut 
and Coules also report findings par- 
tially supporting this hypothesis. On 
the basis of each S’s initial attitudes 
toward his assigned co-worker, the 
sample was divided into those ini- 
tially hostile and those initially 
friendly toward their partners. 
(These were attitudes that the Ss had 
brought into the experiment.) The 
initially hostile Ss produced a signifi- 
cantly smaller volume of communica- 
tions to their partners prior to the ex- 
perimental instigation to aggression. 

Characteristic individual differences. 
There can be little doubt that indi- 
viduals differ reliably in the readiness 
with which they display hostile be- 
havior. Documentation for this 
point, if it is needed, can be found, 
for example, in a study conducted by 
Yarrow (84). Based on a sample of 
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60 preschool children, indices of ag- 
gression computed from the first doll 
play session were found to be signifi- 
cantly related to the indices obtained 
in the second following a 
frustration. The Pearson product- 
moment r’s ranged from .38 to .77 for 
the entire group. Instead of demon- 
strating that these individual dif- 
ferences exist, therefore, the more im- 
portant research problem is to isolate 
the classes of relatively stable char- 
acteristics that affect the probability 
of an aggressive reaction to a given 
frustration. 

One factor warranting further in- 
investigation involves apparent dif- 
ferences in the characteristic strength 
of the instigation to aggression. Re- 
search findings in this area point to a 
number of complexities that may 
have to be unraveled before per- 
sonality tests can be used to predict 
the probability of hostile behavior at 
a satisfactory level of confidence. 
For example, there is an apparently 
paradoxical result of the Thibaut and 
Coules experiment. After receiving 
the insulting notes, the initially hos- 
tile Ss communicated a significantly 
smaller amount of aggression to the 
supposed insulter than the initially 
friendly Ss. A similar difference, ob- 
tained in another experiment, sug- 
gests that this may be a reliable pat- 
tern. Hokanson and Gordon (27) 
classified their Ss, 40 male college 
students, as either high or low hostil- 
ity expressers on the basis of their 
responses to a scale of ‘‘manifest hos- 
tility.” The Ss scoring at the ex- 
treme ends of this scale were placed 
in either a situation designed to 
arouse relatively strong hostility, or 
in a low arousal situation, and then 
allowed to express aggression in fan- 
tasy (to TAT pictures), and in overt 
behavior. Relative to the comparable 
Ss in the low arousal condition, there 


session 
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was a significant tendency for the 
“strongly aroused”’ Ss with low man- 
ifest hostility scores to express more 
hostility on the TAT, while the sim- 
ilarly ‘“‘aroused’’ high manifest hos- 
tility Ss gave fewer aggressive re- 
sponses. No significant relationships 
were found in the overt behavior sit- 
uation. 

There is no unequivocal explana- 
tion for the above findings. It may 
be, as Hokanson and Gordon as- 
sumed, and as Feshbach suggests 
(19, p. 452), that the initially ‘“‘friend- 
lier’’ Ss in these studies were low in 
overt aggressiveness more because 
of high inhibition in the original (or 
test-taking) situation than because 
of low drive strength. As was men- 
tioned earlier, Feshbach (19) ob- 
tained results somewhat in accord 
with this interpretation. Similarly, 
Bach (4) found a tendency, though 
nonsignificant, for 12 preschool chil- 
dren previously rated by their teach- 
ers as showing “‘little destructive 
aggression” to have higher doll play 
aggression in the last of four permis- 
sive play sessions than the 14 children 
previously rated characteristically 
high in aggressi»n. According to this 
view, then, permissive experi- 
mental situat.on lowered the inhibi- 
tions felt by the Ss ostensibly low in 
characteristic aggression. Asa result, 
their stronger instigation to aggres- 
sion led to stronger aggressive re- 
sponses. 

Another possibility is suggested by 
Miller’s “‘approach-avoidance” con- 
flict model (50). The Ss with high 
initial hostility scores may have had 
a truly stronger aggressive drive, or 
perhaps a stronger readiness to re- 
spond aggressively to an instigation, 
than the Ss with low scores. The ef- 
fect of the hostility instigation, then, 
was to produce greater anger in the 
former Ss. However, as a conse- 
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quence of this hostility arousal, the 
Ss also were likely to have stronger 
guilt feelings, or aggression-anxiety, 
when they became aware of their hos- 
tility. In reaction to this emotion, 
these Ss then suppressed the overt 
manifestations of aggression.  In- 
stead of stating that anxiety inhibits 
aggression only prior to the experi- 
mental situation, as the first hypothe- 
sis maintains, this latter hypothesis 
suggests that it inhibits the expres- 
sion of aggression during the experi- 
ment. 

There is some support for this al- 
ternative explanation in an experi- 
ment by Clark (12) dealing with an- 
other drive that also is often socially 
disapproved, sex. Clark found that 
male college students, whose sex 
drive presumably was heightened as 
a result of seeing pictures of nude 
women, expressed significantly lower 


‘“‘manifest sex’’ to TAT cards than 


the Ss in the nonaroused group (Ss 


not shown these pictures and there- 
fore presumably having a low drive 
level). It was not until the Ss were 
placed in a highly permissive situa- 
tion (with their superegos ‘‘dissolved 
in alcohol’) that the sexually-aroused 
group had higher manifest sex scores. 
Thus, when the arousal of the socially 
disapproved drive was likely to pro- 
duce guilt feelings, the aroused Ss 
overtly displayed a lower level of this 
drive than the nonarousal Ss. 

Interestingly enough, Clark also 
found that the sexually-aroused Ss 
under nonalcohol conditions gave 
significantly fewer aggressive re- 
sponses to the TAT cards than the 
control Ss. Evidence is presented 
suggesting that the former group 
“‘was not only anxious about express- 
ing manifest sex, but also was anx- 
ious about expressing manifest ag- 
gression... °’ (12, p. 56). 

The present data do not permit us 
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to choose between the above alterna- 
tives, and indeed, both may be cor- 
rect. The first possibility may ac- 
count for the increase in overt aggres- 
sion for Ss characteristically low in 
this mode of behavior, the second for 
the decrease shown by the supposedly 
“hostile’’ Ss. But whatever the ex- 
planation, the results obtained by 
Thibaut and Coules and Hokanson 
and Gordon add further documenta- 
tion to a point made by many writers 
(e.g., 17): the amount of overt ag- 
gression typically displayed by an 
individual is not necessarily a direct 
function of the strength of the insti- 
gation to aggression within him. 

Two hypotheses may be formu- 
lated which relate characteristic overt 
hostility to the strength of the indi- 
vidual’s instigation to aggression by 
extending the F-A propositions re- 
garding anticipation of punishment. 
The first hypothesis maintains that 
an individual’s characteristic level 
of overt aggression is more likely to 
coincide with the strength of his ag- 
gressive drive the more his important 
socializing agents (e.g., parents) have 
permitted or encouraged aggressive 
behavior. 

There is support for this hypothesis 
in two recent investigations. Lesser 
(35) obtained a significant +.43 
product-moment correlation between 
fantasy aggression scores and reputa- 
tion among peers for overt aggres- 
sion for 23 elementary school boys 
whose mothers, when interviewed, in- 
dicated they were relatively suppor- 
tive of aggression. - The correlation 
was negative (—.41) in the case of 21 
boys whose mothers said they dis- 
couraged aggression. Similarly, con- 
tending that lower-class culture often 
encourages aggression, Mussen and 
Naylor (54) found a significantly 
positive association between ratings 
of overt aggression and number of 
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aggressive TAT themes for a sample 
of 24 lower-class juvenile delinquent 
boys. In both of these studies, there- 
fore, the results suggest that the level 
of the individual's fantasy aggres- 
sion is likely to approach the level of 
his overt aggression when important 
figures who can either reward or pun- 
ish his hostile behavior tend to rein- 
force this type of response. Although 
investigations mentioned earlier (10, 
12, 27, 37) indicate that fantasy ag- 
gression is not always directly pro- 
portional to the strength of the insti- 
gation to aggression, this direct rela- 
tionship is plausible in the case of the 
present two studies. The agents pri- 
marily involved in the socialization 
of the Lesser and Mussen and Naylor 
Ss presumably punished aggressive 
behavior, including the kind of in- 
direct hostility involved in the fan- 
tasy relatively infrequently. 
Sears, Maccoby and Levin also show 


tests, 


that characteristic overt aggression is 
associated positively with the social- 
izing agents’ permissiveness for ag- 
gression (71, pp. 258-259). 

The hypothesis, relating 
characteristic hostile behavior to the 
level of the aggressive drive, states: 
Frequent punishment for the expres- 
sion of aggression the 
strength of the instigation to aggres- 
sion. This obviously is consistent 
with the F-A principle, previously 
mentioned, that “interference with 
direct aggression constitutes in itself 
an additional frustration” (17, p. 40). 
A variation of this hypothesis, first 
postulated by Whiting, is employed 
by Sears and his colleagues. They 
argue that frequent punishment for 
hostile behavior produces aggression 
anxiety which interferes with the oc- 
currence of aggressive acts. There- 
fore, the greater the aggression anxi- 
ety, the greater the frustration, and 
consequently, the stronger the re- 


second 


increases 
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sulting instigation to aggression (70, 
p. 218). 

Two recent studies conducted by 
Sears and his associates have results 
generally consistent with this reason- 
ing. In the first of these (70), the 
mothers’ statements of how punitive 
they were with regard to aggression 
correlated +.50 with teachers’ rat- 
ings of the aggressiveness of 21 nurs- 
ery school boys, and +.60 with the 
observed frequency of this behavior 
in 16 15-minute nursery school time 
samples. These correlations were in 
the opposite direction for the 19 girls 
in the group, —.04 and —.41 respec- 
tively. To account for the sex differ- 
ence, the investigators suggest that 
girls are more likely to identify with 
their mothers than boys, and there- 
fore, a given amount of punishment 
by the mother is felt more strongly 
by the girls. As a consequence of the 
strong aggression anxiety, the highly 
punished exhibit a stronger 
tendency to inhibit direct overt ag- 
gression (70, p. 219). When the chil- 
dren's activity level was taken into 
consideration, “‘the more severely 
punished girls were relatively [but 
not reliably] more aggressive than the 
less severely punished” (70, p. 216). 

The second study, reported more 
recently by Maccoby and 
Levin, does not show sex differences 
in reactions to maternal punitiveness. 
For both boys and girls, mothers who 
indicated that they punished their 
children’s severely 
tended to describe their children as 
highly aggressive (71, p. 259). While 
admitting the possibility that ma- 
ternal punishment was a response to 
the child’s aggressiveness, the au- 
thors argue that this punishment also 
is likely to have bred counter-aggres- 
sion in the children. 

To summarize, the extent to which 
important socializing agents either 


girls 


Sears, 


aggressiveness 
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reinforce or punish the individual's 
aggressive behavior appear to be im- 
portant determinants of the degree 
to which the level of his overt hostil- 
ity coincides with the strength of his 
aggressive drive. Evidence indicates 
that there is a positive association be- 
tween these two variables if the so- 
cializing agents permit or encourage 
the expression of hostile behavior. 
Punishment of this behavior, on the 
other hand, seems to increase the 
strength of the instigation to aggres- 
sion, although, particularly if it is 
intense enough, inhibiting direct 
overt aggression. 

Past learning experiences appar- 
ently can also modify the relative 
dominance of the instigation to ag- 
gression in the hierarchy of frustra- 
tion-produced instigations by rein- 
forcing other modes of response. Ex- 
periments suggest that it is possible 
to teach nursery school (32) and ele- 
mentary school (14) children to react 
“constructively” to frustrating situa- 
tions. 


Several writers, when describing 
characteristic modes of behavior, re- 
fer to constructive frustration reac- 
tions as a manifestation of a high 
“frustration tolerance” (e.g., 61, p. 
385), while others (e.g., 7) prefer to 


employ the construct, “strong ego 
control.”’ In the last-mentioned 
paper, Block and Martin show, in an 
extension of the classic Barker, 
Dembo and Lewin (5) study, that 
‘“‘ego-control capacity,’’ defined inde- 
pendently in terms of ability to delay 
gratification and low cosatiation,$ is 
predictive of individual differences in 
reactions to frustration. In a sample 
of 22 preschool children, those with 
low “ego-control’’ responded to a 
frustration with less constructive 


5 Cosatiation is the satiation of one drive 
resulting from the satiation of another drive. 
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play behavior and acted aggressively 
more frequently than the other chil- 
dren. Consistent with. this finding, 
Livson and Mussen (39) report that 
in a sample of 36 nursery school chil- 
dren the above two measures of ego 
control were negatively related to 
indices of aggressive behavior ob- 
tained in a two-week observation pe- 
riod (the correlation was significant 
only for the cosatiation measure). 
Other individual characteristics 
apparently affecting reactions to 
frustration have been described as 
well. Rosenzweig found that Ss are 
most likely to react aggressively to 
frustration experiences when they 
possess relatively great confidence 
and ability (60). According to Zander 
(85) extroverted Ss tend to show 
more aggression against the frustrat- 
ing experimenter than introverted Ss. 
Lindzey indicates that Ss high in 
minority group prejudice are more 


likely to react emotionally to frustra- 
tions but not necessarily with aggres- 


sion (38). The sex of the S has fre- 
quently been found to be a deter- 
minantof response to frustration, with 
males usually reported as displaying 
more aggression than females (65; 71, 
p. 264; 72; 84). Social class member- 
ship often is said to be related to the 
extent to which aggression is a char- 
acteristic frustration-reaction (e.g., 
46, 64), but this has not always been 
confirmed (e.g., 71, p. 265). 

Finally, there is suggestive evi- 
dence concerning the home environ- 
ments that affect the learning of per- 
sistently hostile behavior. Allinsmith 
found that middle-class (but not 
lower-class) males are most likely to 
feel guilty about their aggressive 
death wishes when their mothers 
have employed psychological rather 
than physical discipline (48, p. 155). 
Sears, Maccoby and Levin (71) show 
that mothers who characteristically 
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employ physical punishment and/or 
who are relatively cold in their affec- 
tional interaction with their children 
also tend to describe their children as 
highly aggressive. (The r’s are very 
low but still significant.) Bornston 
and Coleman (8) have somewhat 
similar results with regard to ma- 
ternal coldness. After administering 
the Rosenzweig P-F Study to 56 col- 
lege students and a parent attitude 
survey to the students’ mothers, 
they found that the frequency of ag- 
gressive (extrapunitive plus intra- 
punitive) responses on the personal- 
ity test was significantly positively 
related to both maternal domineering 
and ignoring attitudes toward the 
child. The Sears group also reports 
that the prolonged absence of the 
father from the home produces a rela- 
tively low level of fantasy aggression 
in preschool boys, but not girls (65, 
69). Other studies along these lines 
are cited by Child (11, pp. 669-672). 
In conclusion, both Sears, Maccoby 
and Levin (71, p. 266) and Child (11, 
p. 670) offer suggestions as to how 
parents should respond to a child’s 
aggressiveness if they want to avoid 
producing a characteristically hostile 
child. 


Opposing Hypotheses 


Most of the attacks upon the 
Frustration and Aggression hypothe- 
ses concentrate on the basic postu- 
late. As was indicated earlier, many 
writers have disputed the contention 
that frustration always leads to some 
form of aggression, and their objec- 
tions are not necessarily overcome by 
Miller’s 1941 revision (49). This 
later statement still proposes that an 
instigation to some form of aggres- 
sion is an invariant product of frus- 
tration, even though other instiga- 
tions may be stronger, while the 
critics usually suggest that only cer- 
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tain classes of frustrations give rise 
to hostility. Substantially in agree- 
ment with one another, they main- 
tain that aggression is a reaction only 
to threatening frustrations or at- 
tacks, and does not occur in response 
to sheer deprivations (e.g., 41, 61). 

However, these critics have not 
satisfactorily overcome the major 
difficulty inherent in this alternative 
formulation: the a priori specifica- 
tion of the operations distinguishing 
“threat” or “attack”’ from “‘depriva- 
tion.”’ It obviously is not enough to 
state that the former involves the se- 
curity of the organism while the latter 
does not; for example, even minor 
deprivations can provoke aggression 
at times (17, p. 31), suggesting either 
that this alternative hypothesis is in- 
correct, or that deprivations can be- 
come threats depending upon chang- 
ing conditions of the organism. Those 
arguing for the latter point of view 
can easily tind themselves holding a 
circular definition of “threat.’’ Tak- 
ing a somewhat different approach, 
McClelland hypothesizes that an in- 
dividual is most likely to display de- 
fensive behavior, including aggres- 
sion, when he is faced by an unknown 
danger and has no problem-solving 
response readily available (44, pp. 
504-505). 

Clearly, as Sears has pointed out 
in the 1941 symposium on the Frus- 
tration-A ggression hypotheses, one of 
the major problems in the study of 
hostile behavior has to do with “‘the 
determination of the specific factors 
which cause one kind of frustration- 
reaction rather than another to oc- 
cur’’ (66, p. 345), and the question of 
whether qualitatively different classes 
of frustrations produce different reac- 
tions must be included as one of the 
more important aspects of this prob- 
lem. It also is clear that an unequivo- 
cal answer to this question will come 
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only from carefully controlled experi- 
ments rather than from question- 
naire investigations posing hypo- 
thetical situations to which Ss are 
asked to respond. 

Three papers appearing in the last 
several years illustrate the difficulties 
in obtaining answers to this ques- 
tion. Graham, et al. (24) state that 
an aggressive act directed against S 
can be interpreted not only as an in- 
terference with some drive such as 
self-esteem, (this is the interpreta- 
tion employed in our earlier citation 
of this study) but also as an attack 
(or threat). In order to demonstrate 
that only the latter produce aggres- 
sive reactions, it is necessary to es- 
tablish independent operational defi- 
nitions of “degree-of-blocking”’ and 
“strength of attack.” 

While such a distinction conceiv- 
ably could be made in a question- 
naire investigation, this type of pro- 
cedure is particularly susceptible to 
the intrusion of Ss’ own hypotheses. 
They may be more likely to respond 
in terms of what they believe is, or 
should be, the case when presented 
with questionnaire descriptions of 
hypothetical situations than when 
actually confronted with a frustrat- 
ing event. Pastore (57), for example, 
has argued that the frustrating situa- 
tions referred to by Doob and Sears 
in their questionnaire study (17, p. 
29), evoked hostile reactions primar- 
ily because these frustrations were 
unreasonable or arbitrary in nature. 
Employing a similar procedure, he 
showed that Ss are significantly more 
likely to indicate they would react 
aggressively when given hypothetical 
arbitrary frustrations than when the 
frustrations appear “reasonable.” 
(Cohen (13) has obtained identical 
results with the ‘‘arbitrary—reason- 
able frustration’ variable utilizing 
the same procedure.) However, 
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Pastore acknowledges that the Ss 
could have inhibited aggressive re- 
sponses when the frustrations were 
not arbitrary because hostility was 
“unreasonable.” If this is the case, 
we might also speculate that this 
inhibition is more evident in a ques- 
tionnaire investigation than in an 
actual experiment. 

Pastore also proposes another ex- 
planation of his results that is similar 
to an hypothesis advanced by several 
writers (e.g., 85). He suggests that 
the arbitrary frustration involves the 
frustration of an expectancy (e.g., 
an S had expected to get on a bus. 
When it suddenly passed him by, 
this expectancy was frustrated). Ac- 
cording to this view, then, aggressive 
reactions are most likely when the ex- 
pected attainment of a _ goal is 
blocked. Bateson presents an essen- 
tially similar hypothesis in his discus- 
sion of cultural factors affecting the 
frustration-aggression relationship 
(6). Because of continual frustration, 
particularly at the hands of their 
mothers, the Balinese presumably do 
not learn to expect strong satisfac- 
tion, and therefore, Bateson argues, 
“they are infinitely willing to suffer 
interruption” (6, p. 353). 


THE NATURE AND TARGET OF THE 
AGGRESSIVE RESPONSE 

Theoretical Principles 

The F-A discussion of factors af- 
fecting the nature and target of the 
aggressive response, particularly as 
elaborated by later theoretical papers 
(e.g., 50), must be considered among 
the prime examples of the benefits to 
be derived from the wedding of learn- 
ing theory and psychoanalysis. The 
concept of generalization, developed 
largely through laboratory investiga- 
tions of learning, is integrated in a 
highly fruitful manner with the often 
rich insights provided by psycho- 
analysis. 
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The first specific hypothesis listed 
by Dollard and his associates has to 
do with the strength of various hos- 
tile tendencies. ‘‘The strongest insti- 
gation, aroused by a frustration, is to 
acts of aggression directed against the 
agent perceived to be the source of 


the frustration and _ progressively 


weaker instigations are aroused to 
progressively less direct acts of ag- 


(17, p. 39). The second 
half of this hypothesis appears to be 
based upon the notion of 
generalization; ‘the more direct acts 
of aggression will be those which are 
more similar... to the act of most 
direct aggression” (17, p. 39). In- 
direct evidence supporting the first 
part of the hypothesis is reported in 
the previously cited study by Doob 
and Sears. Their Ss indicated that 
acts of direct aggression were more 
satisfying to them than other, more 
indirect, forms of aggression. 

In an interesting extension of the 
principle that aggression is directed 
against the object perceived to be the 
source of the frustration, Dollard, 
Doob, et al. hypothesize that self-ag- 
gression results when the self is seen 
as the frustrating agent. Therefore, 
“self-restraint of an act of aggression 
should instigate aggression against 
the self” (17, p. 48). 

Since the interference with a di- 
rectly aggressive response is an addi- 
tional frustration adding to the total 
strength of the instigation to aggres- 
sion (17, p. 40), as has been shown 
earlier, another hypothesis is derived: 
“The greater the degree of inhibition 
specific to a more direct act of aggres- 
sion, the more probable will be the oc- 
currence of less direct acts of aggres- 
sion” (17, p. 40). 

Similarly, if acts of aggression di- 
rected against a given object are 
prevented there will be a tendency 
for the individual to attack other ob- 
jects. In a later paper (50), Miller 


gression” 


response 
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shows that this phenomenon, labeled 
“displacement’” by psychoanalytic 
theory, can be understood as a case of 
stimulus generalization. He 
points out the importance of 


also 


de- 


termining whether the direct act of 
aggression is prevented by the ab- 
sence of the perceived instigating ob- 
ject or by conflict (produced by an- 
ticipation of punishment for aggres- 
If it 
is the former, displaced responses will 


sion or by aggression-anxiety). 


occur to other similar objects and the 
strongest hostile response will occur 
to the most similar object present. If 
there is conflict, however, on the as- 
sumption that the gradient of gen- 
the interfering re- 
sponses is steeper than that of the ag- 
gressive responses they inhibit, it is 
predicted that the strongest displaced 
hostile act will occur to stimulus ob- 
jects which have an intermediate de- 
gree of similarity to the original ob- 
ject. Increasing the relative strength 
of the inhibitory response serves to 


eralization§ of 


shift the displacement to a less similar 
target, while a more similar target 
will be attacked the greater the rela- 
tive strength of the instigation to ag- 
gression. Increasing the aggressive 
drive also raises the likelihood that 
increasingly dissimilar objects will be 
capable of evoking responses. 

Three studies are reported by the 
authors of Frustration and Aggression 
in support of the principle of displace- 
ment. First, it was shown that rats 
who had been trained to strike at an- 
other rat would attack a celluloid 
doll when no other rat was present 
(17, p. 42). Second, in a study car- 
ried out by Miller and Bugelski, ex- 
perimentally frustrated Ss tended to 
rate their friends (who had not been 
responsible for the frustration) lower 
on a personality scale than did con- 
trol Ss who had not been subjected to 
these frustrations (17, pp. 42-43). 
The last experiment, also conducted 
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by Miller and Bugelski, is frequently 
cited by proponents of the “‘scape- 
goat” theory of prejudice. Boys ina 
CCC camp displayed less favorable 
attitudes toward Mexicans and Jap- 
anese after a frustration (17, pp. 43- 
44). 
Empirical Investigations 

French’s previously mentioned 
study of “organized” and ‘“‘unor- 
ganized’ groups contains observa- 
tions supporting the view that ag- 
gression tends to be directed against 
the agent perceived to be the source 
of the frustration (22, p. 286). Pepi- 
tone and Reichling (59) also report 
corroborating observations: over all 
groups in their experiment the major 
target for hostility (in terms of mean 
seconds of expression) was the insult- 
ing £, rather than Psychology, the 
experiment, or the physical setting. 

McClelland presents suggestive ev- 
idence for the proposition that self- 
restraint of an act of aggression leads 
to self-aggression (44, p. 516). Utiliz- 
ing the results of a study by Mac- 
Kinnon, he argues that intropuni- 
tives (those who tend to blame them- 
selves for a frustration, i.e. who are 
high in self-aggression) had been re- 
strained from aggression and other 
antisocial acts as children by the de- 
velopment of internal standards of 
conscience. ‘‘Consequently these in- 
ternal restraints would more often be 
perceived as frustrators by them and 
aggression should consequently be 
more often directed against the self 
for imposing them....’’ On the 
basis of a significant negative correla- 
tion between intensity of overt ag- 
gression and self-aggression, Thibaut 
and Riecken (80) consider acts of ag- 
gression toward the self to be a “‘sen- 
sitive symptom of strength of inhibi- 
tion of aggression.” 

French (22) also reports findings in 
support of the hypothesis that indi- 
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rect acts of aggression are more likely 
to result the greater the inhibition of 
direct aggression. The “organized 
groups” in his study exhibited less 
social restraint than the ‘unorgan- 
ized” groups, presumably because the 
members of the former groups had 
known each other longer. Thus, 
where there were 61 instances of di- 
rect aggression (physical attacks, 
verbal hostility) in the organized 
groups, the inhibiting social re- 
straints in the unorganized groups 
apparently produced only indirect 
acts of hostility (blaming, dominat- 
ing others, arguing, hostile jokes). 
Explicitly employing the concept of 
response generalization, Dinwiddie 


(15) showed that Ss with high scores 
on a scale of “social anxiety”’ exhibit 
reliably more indirect aggression re- 
sponses to the Rosenzweig P-F Study 
than the Ss low on this anxiety meas- 
ure with hostility level (as assessed 
by a manifest hostility scale) held 


constant statistically. The “social 
anxiety”’ is assumed to serve as an 
aggression-inhibitor. 

In contrast to the previously men- 
tioned experiments demonstrating a 
shift in the target of aggression (i.e., 
displacement) when direct attacks 
are prevented, several studies have 
yielded negative results (e.g., 21, 38, 
76). The lack of displaced aggression 
in two of these investigations (38, 
76) is regarded by some writers as 
limiting the generality of the dis- 
placed hostility—‘‘scapegoat”’ theory 
of prejudice. Thus, Allport com- 
ments, ‘“‘It is not true that a defense- 
less minority is always chosen for dis- 
placement purposes”’ (1, p. 351).° 

However, Miller's conflict model 
(50) proposes that displacement 
should occur only in situations re- 


* Feshbach and Singer (20) recently have 
obtained results consistent with the displaced 
hostility—“‘scapegoat"’ theory of prejudice. 
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sembling but yet psychologically dis- 
tant (in terms of either time, space or 
similarity) from the situation origi- 
nally eliciting the inhibited aggres- 
sive responses. A given stimulus ob- 
ject will not be attacked solely be- 
cause it is available if it is either too 
close to or too far removed from the 
original instigating situation on some 
appropriate stimulus-generalization 
gradient. Doll play investigations of 
hostility can provide relevant data. 
Since fantasy activities in a nursery 
school setting probably are suffi- 
ciently removed from the instigating 
home environment, aggressive tend- 
encies that are punished in the home 
situation, and therefore, that are in- 
hibited, should become manifest in 
doll play. Several studies, employing 
doll play measures of aggression, 
demonstrate that children who are 
severely punished at home for ag- 
gressiveness exhibit greater fantasy 
aggression than less severely pun- 
ished children (10, 36, 70, also dis- 
cussed in 67, 68). 

Two recent correlational investiga- 
tions also support Miller's analysis of 
displacement. Murney (53) asked 
judges to rank 20 figures taken from 
Schneidman’s Make-A-Picture-Story 
Test on the basis of a ‘‘global impres- 
sion” of their similarity to the figure 
of an army officer also taken from 
this test. An, agreed-upon similarity 
continuum was constructed employ- 
ing 10 of the figures. The & then told 
a story to each of 90 male patients at 
a VA center in which an army officer 
arbitrarily frustrated a private, and 
they were asked to describe what the 
private would do. They were encour- 
aged to give an aggressive response 
and could choose any of the 11 fig- 
ures (including the officer) as the ob- 
ject of aggression. Aggression drive 
and anxiety scores for each S were de- 
rived from TAT responses. The 
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stronger S’s instigation to aggression 
the more similar the figure chosen as 
the aggressive target was to the insti- 
gator (r=.82 with anxiety held con- 
stant). The object for the target of 
displaced hostility shifted in the di- 
rection of greater dissimilarity with 
increased anxiety (r= —.72 with the 
aggressive drive measure partialled 
out). 

Wright (81) analyzed 12 folk tales 
from each of 33 societies for signs of 
displaced aggression and related these 
to a measure of aggression anxiety 
based upon ratings of the extent to 
which children were punished for ag- 
gression. The greater the aggression 
anxiety the less similar both the ob- 
ject and the agent of the aggression 
was to the hero of the folk tale. 
Wright also found that the intensity 
of the fantasy aggression increased 
reliably with the severity of the pun- 
ishment for aggression. 


CATHARSIS 
Theoretical Principles 


As described by Dollard and his as- 
sociates, there are many points of 
similarity between obviously physio- 
logical drives, such as hunger and sex, 
and the instigation to aggression. 
This assumed similarity is nowhere 
seen more clearly than in their discus- 
sion of catharsis. When an organism 
makes an appropriate goal response, 
such as eating, the strength of the 
relevant physiological drive (in this 
case, hunger) is reduced. Causing in- 
jury to another, particularly the 
frustrating agent, is held to be the ag- 
gressive drive’s goal response, and 
therefore, the occurrence of an act of 
aggression supposedly reduces the 
instigation to aggression (17, p. 50). 

Their discussion of catharsis also 
includes a reference to an important 
implication of the joint operation of 
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catharsis and displacement: ‘‘With 
the level of frustration held roughly 
constant, there should be an inverse 
relationship between the occurrence 
of different forms of aggression”’ (17, 
p. 51). Just as displacement to other 
forms of aggression follows the inhibi- 
tion of any aggressive response, the 
cathartic effect resulting from the ex- 
pression of a hostile act should reduce 
the instigation to other aggressive be- 
haviors. 

Two admittedly “slender threads 
of evidence’”’ are presented for this 
derivation (17, p. 52). First, in a 
sleep-deprivation experiment involv- 
ing six male college students, the S 
who expressed the most overt aggres- 
sion injured himself least in a self- 
administered algesimeter test. Con- 
versely, the S rated as expressing the 
least overt aggression inflicted the 
most injurious pressure upon him- 
self. Second, in an experiment by 


‘ 


Miller and Bugelski, Ss who gave 


their frustrating partners relatively 
low ratings “did not drop so mark- 
edly in their own ratings of them- 
selves, the correlation between the 
ratings of partner and self being 
—.3 (S.E.=+.1).” In both experi- 
ments, therefore, aggression directed 
against others presumably reduced 
the intensity of self-directed aggres- 
sion, and/or vice versa. 

It is important to note that this 
chapter also suggests two limiting 
conditions (unfortunately relegated 
to a footnote on p. 50); (a) the ca- 
thartic reduction of hostility may only 
be temporary if the original frustra- 
tion persists, and (6) ‘repetition of a 
mode of release may presumably pro- 
duce learning of it.’’ A third condi- 
tion possibly limiting the generality 
of the catharsis hypothesis is pointed 
to by Morlan (52). Dollard earlier 
(16) had shown how an aggressive act 
committed by an individual might 
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stimulate him to further aggression. 
Aggressive responses (either overt or 
covert) can provoke a fear of retalia- 
tion which, in turn, increases the in- 
stigation to aggression (presumably 
because the fear of retaliation, in it- 
self, is a frustration). In summary, 
according to the F-A group, the oc- 
currence of an aggressive act reduces 
the instigation to aggression, unless 
(a) the frustration persists, adding 
further strength to the aggressive 
drive, (0) the aggressive behavior be- 
comes a learned response, or (c) im- 
plicit verbal responses are aroused or 
aggression-anxiety is produced which 
lead to further frustrations. 

The following section is a review of 
studies having relevance to the ca- 
tharsis hypothesis. As will be shown, 
the results tend to be equivocal for 
two main reasons. They either fail to 
take cognizance of the above men- 
tioned limiting conditions (e.g., not 
controlling the frustrations suffered 
by the Ss), or they fail to distinguish 
between aggressive responses and the 
instigation to aggression. Obviously, 
this latter failure means the investi- 
gator cannot demonstrate clearly 
that the decrease in hostile behavior 
is due to drive reduction and not to 
response inhibition. 


Empirical Investigations 


The studies can be organized in 
terms of the types of situations in 
which Ss express aggression. Several 
investigations attempt to assess the 
strength of the instigation to aggres- 
sion in children following a series of 
experiences in which aggressive be- 
havior is permitted or encouraged (3, 
4, 19, 34). Some measure the drive 
strength in young adults after ath- 
letic contests (29, 30, 77), while 
others deal with experimentally 
aroused hostility and then seek to de- 
termine the level of the residual ag- 
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gression after the occurrence of ag- 
gressive responses (18, 22, 58, 74, 78, 
79). 

To discuss these in order, two 
studies deserve special comment be- 
cause of the widespread interest in 
play therapy as a psychotherapeutic 
technique. Kenny (34) provided an 
experimental group of 15 first-grade 
children with two “catharsis” situa- 
tions utilizing a play therapy tech- 
nique. A matched group of 15 chil- 
dren in the control condition spent 
an equal time playing on the swings 
or with a jig-saw puzzle. Using the 
first five episodes of the Korner In- 
complete Story Test for the assess- 
ment of initial drive 
strength, and the last five episodes of 
this test for the tinal hostility meas- 
ure, it was found that the control 
group showed a decrease in total ag- 
gression which was 
cantly greater than the slight de- 
crease in the experimental group. 
Feshbach (19) also found no evidence 
of a cathartic reduction of hostility 
as a function of the usual play ther- 
apy. As was mentioned earlier, he 
observed that boys initially low in 
aggressive behavior increased signifi- 
cantly in overt after a 
series of permissive free play experi- 
ences, contrary to the tendency noted 
by Kenny. There was no significant 
effect for the girl Ss. Feshbach 
points out that the Ss in this experi- 
ment were not protected from con- 
tinuing sources of frustration so that 
the catharsis hypothesis cannot be 
discarded. However, he also found 
that play with aggressive toys seemed 
to promote more inappropriate later 
aggression than play with neutral 
toys. 

While these investigations appear 
to threaten several important as- 
sumptions involved in the use of play 
experiences as a therapeutic tech- 


aggressive 


scores signifi- 


aggression 
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nique, they do not seriously attack 
the F-A catharsis hypothesis. There 
are a number of obvious flaws in their 
design: (a) the Ss in these studies 
were not isolated from continuing 
frustration; (6) the amount of frus- 
tration provided by the experimental 
tasks was not controlled; (Kenny’s 
Ss given the “cathartic play”’ situa- 
tion may have been more interested 
in the swings or jigsaw puzzles so 
that they actually were angered 
more than the control Ss); and (c) 
there is no information as to the 
amount of aggressive behavior ex- 
pressed in the various conditions 
prior to the administration of the 
residual hostility instrument; (thus, 
the Ss playing on the swings may 
have made many more aggressive re- 
sponses than the experimental Ss). 

Appel (3), obtained results con- 
sistent with the catharsis hypothesis, 
but alternative explanations 
available in this case as well. Chil- 
dren who had been in a nursery 
school that permitted fighting showed 
less hostility later in kindergarten 
than children coming from a nursery 
school that discouraged fighting. 
However, as Morlan notes, the 
former children may have fought less 
because their greater experience with 
quarrels had led them to develop 
better techniques of dealing with one 
another (52, pp. 3-4). 

The studies of individuals engaged 
in combative sport illustrate the nec- 
essity of distinguishing between ag- 
gressive drive strength and response 
inhibition. Johnson and Hutton (30) 
administered the H-T-P test to eight 
collegiate wrestlers under three con- 
ditions: (a) before the wrestling sea- 
son; (b) four to five hours before the 
first intercollegiate match of the sea- 
son; and (c) the morning after the 
match. They report that aggressive 
feelings increased prior to the wres- 


are 


275 


tling match, supporting Dollard’s 
self-stimulation hypothesis, and then 
decreased considerably (‘‘in most 
cases to a level below condition A’’) 
following the match. However, the 
reliability of these differences is not 
known since no statistical data are 
presented. Nor is it stated whether 
the psychologist who scored the pro- 
tocols knew the conditions under 
which they were obtained. This type 
of research obviously requires some 
control over the intrusion of the pro- 
jective test scorer’s own hypotheses. 
In another inadequately reported 
study (although some statistical data 
are given), Husman (29) obtained 
the responses of collegiate boxers, 
wrestlers, cross-country runners and 
a group of nonathletes to three pro- 
jective tests, including the TAT. 
Statistically significant differences 
were found among the various groups 
employing the TAT measures of ag- 
gression, with the boxers showing 


considerably less aggression than the 


others. However, the boxers also 
were rated on the Rosenzweig P-F 
Study administered shortly after a 
match as “possessing more super- 
ego"’ than the control group. Hus- 
man believes this increase in “‘super- 
ego” is to be expected. The boxers’ 
aggressive behavior in athletic con- 
tests presumably made them feel 
guilty even though this aggression is 
socially sanctioned. After the boxing 
season their mean rating on Rosenz- 
weig's “‘superego”’ trait tended to de- 
crease (nonsignificantly) approach- 
ing that of a normal population. 
Husman does not report any signifi- 
cant differences for wrestlers. 

Stone (77) also obtained indica- 
tions of inhibited hostility following 
a socially sanctioned athletic con- 
test. The TAT was given to football 
players both during and after the 
athletic season, and their responses 
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were compared with the responses of 
a matched control group. There was 
no difference between the two groups 
in fantasy aggression during the foot- 
ball season, but the football players 
showed significantly less manifest ag- 
gression on the TAT following the 
completion of the season. Interest- 
ingly enough, however, the aggres- 
sion that the football players did dis- 
play tended to be of a “‘projective”’ 
nature, i.e., it was attributed to an 
impersonal source. Stone argues that 
this aggression was projected from 
the self onto an impersonal source be- 
cause of S's aggression-anxiety. 
Clark (12), in a study reported ear- 
lier, also obtained a high proportion 
of “projective hostility’’ TAT re- 
sponses and relatively few manifest 
aggression themes in an experimental 
condition presumably arousing guilt. 

Thus, there is reason to believe 
that sanctioned overt aggression may 
lead to a reduction in the display of 
hostility, but not necessarily because 
of catharsis. The present studies sug- 
gest that aggression-anxiety fre- 
quently results (at least in middle 
class college students) from aggres- 
sive actions, even in situations where 
aggression is encouraged or permitted, 
and this anxiety may inhibit subse- 
quent aggressive responses. There- 
fore, before an investigator can dem- 
onstrate catharsis unequivocally, it 
is necessary for him to show that any 
decrease in overt hostility is not due 
to the arousal of aggression-anxiety. 

While the above studies have all 
the advantages inherent in dealing 
with “real-life” situations, they typi- 
cally also suffer from inadequate con- 
trols. Ultimately, then, the crucial 
tests of the catharsis hypothesis must 
come from laboratory investigations 
utilizing experimentally aroused hos- 
tility. Several studies carried out 
under relatively controlled condi- 
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tions have obtained results which, on 
the surface at least, are consistent 
with the notion of catharsis (18, 22, 
58, 74, 78). However, there are plaus- 
ible alternative explanations in all of 
these cases. 

Thus, in the experiment by Pepi- 
tone and Reichling (58) mentioned 
earlier, the investigators angered all 
Ss and then created conditions either 
facilitating or inhibiting the occur- 
rence of overt aggression, i.e., high 
or low liking among the group mem- 
bers. The 13 two-man high liking 
groups at first expressed relatively 
strong hostility toward the instigator 
and then showed a steady decline in 
open aggression toward him. The 13 
low liking groups, in contrast, did not 
show this decline. Furthermore, in 
accord with the catharsis hypothesis, 
the high liking groups, which had ex- 
pressed a reliably greater total vol- 
ume of aggression toward the insti- 
gator, rated him significantly more 
favorably at the conclusion of the ex- 
periment than the low liking groups. 
Here again it is possible that the rela- 
tively strong hostility expressed by 
the members of the high liking groups 
had evoked strong guilt feelings (or 
aggression-anxiety). These feelings 
could have (a) inhibited the later ag- 
gressive responses and (6) produced 
the favorable ratings of the insti- 
gator. In addition, as Pepitone and 
Reichling suggest on the basis of (al- 
ready cited) findings by Thibaut and 
Coules (79), the restraints against 
aggressive behavior felt by the mem- 
bers of the low liking groups could 
have added to the hostility-produc- 
ing frustration. Guilt or aggression- 
anxiety can also account for French's 
observation that the groups that had 
previously expressed the most ag- 
gression tended to be the least ag- 
gressive in the next situation (22, p. 
288). 
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Somewhat similar explanations, 
plus others, may be offered for Thi- 
baut’s results (78). After frustrating 
the status aspirations of 18 five- or 
six-person groups, he succeeded in 
having these Ss direct some aggres- 
sion against the high status teams. 
Nine of the low status teams then 
won high status while the other nine 
remained low in status. Since the 
frustration does not persist in the 
former groups, they are the only ones 
who should demonstrate a cathartic 
reduction of hostility. For these 
teams the correlation between pre- 
and postupward mobility overt ag- 
gression is —.69(p=.05). For the 
persistently frustrated teams remain- 
ing in the low status position this r is 
only —.22. 

This difference in correlations can 
be interpreted either according to the 
catharsis formulation or in terms of a 
quite different process discussed more 
recently by Thibaut and his col- 
They have 


leagues (80, pp. 95-97). 
shown that the instigation to aggres- 
sion is reduced when an individual's 
hostile action appears to further his 


ends. Thus, the decrease in aggres- 
sive behavior observed in the success- 
fully upward-mobile low status teams 
could have resulted from the S’s 
judgment that this behavior had 
been at least partly responsible for 
their rise in status. It also is possible 
that the group members who previ- 
ously had expressed a good deal of 
hostility had developed guilt feelings 
about this when their frustration was 
shown to be only temporary (i.e., 
when they were elevated to the high 
status position). These guilt feelings 
then could have produced the decline 
in overt hostility as well as the second 
catharsis-like finding noted by Thi- 
baut; the successfully upward-mobile 
low status teams did not give less fav- 
orable sociometric ratings to the 
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other, high status teams in the second 
part of the experiments (after their 
status rise) as did the persistently 
low status groups. The former groups 
could have rated the teams they dis- 
placed relatively more favorably be- 
cause of guilt created by their pre- 
vious aggression. 

In one of the most recent inves- 
tigations of catharsis, Feshbach (18) 
tested the hypothesis that the in- 
stigation to aggression could be re- 
duced through symbolic  satisfac- 
tions. Two experimental treatments 
were applied to introductory psy- 
chology classes angered by an insult- 
ing lecturer: (a) interpolation of 
fantasy activity (administration of 
four TAT cards) before having the 
Ss respond to the two main aggres- 
sion measures—a brief question- 
naire assessing attitudes toward the 
experiment, and the Sentence Com- 
pletion Test; and (6) interpolation 
of nonfantasy activity before the Ss 
responded to these forms. A control 
group of Ss was given the inter- 
polated fantasy task without the in- 
sult treatment. Both aggression in- 
struments proved to be sensitive to 
aggression arousal, with the insulted 
fantasy group scoring significantly 
lower on these measures than the 
insulted nonfantasy group. The in- 
sulted fantasy group also expressed 
significantly more total aggression to 
the TAT cards than the noninsulted 
fantasy group. Further support for 
the catharsis hypothesis is found in 
the significant negative r between 
TAT aggression and aggression on 
the questionnaire (r= —.25, p=.01) 
in the insulted group. Feshbach 
presents some inconclusive evidence 
suggesting that the lowered aggres- 
sion in the insulted fantasy group was 
not due to guilt arousal (his guilt 
measures had not been validated), 
and that the greater aggression in 
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the control group was not due to the 
frustrating qualities of the inter- 
polated neutral task. 

However, the previously 
tioned findings reported by Thi- 
baut and Coules (79) cast some 
doubt on Feshbach’s last contention. 
These writers have shown that the 
type of interference with the oc- 
currence of aggressive responses 
brought about by the administration 
of the neutral task could have in- 
creased the aggressive drive. Mc- 
Clelland, maintaining his previously 
expressed (43) views against the 
notion of drive satisfaction through 
implicit symbolic responses, also 
questions Feshbach’s interpretations 
(45, p. 53). He suggests that the in- 
structions for the TAT (‘‘feel free to 
write whatever you like...’’) re- 
duced Ss’ irritation with the insult- 
ing £. Along these lines, the present 
writer has observed that frustrated 
Ss may find the comparatively novel 
TAT test sufficiently enjoyable to 
overcome much of their frustration- 
produced annoyance.’ 


men- 


Evaluation 


The catharsis hypothesis is not 
accepted by all personality theorists 
(e.g., 1, 44). Allport (1), for example, 


disputes the concept, implicit in 
many discussions of catharsis, of a 
“reservoir” of hostility that may be 
“drained off” in any number of dif- 
ferent ways. In opposition to this 
“drainage theory,” he cites studies 
(e.g., 75) reporting positive corre- 
lations among different modes of ag- 
gression instead of the negative 
correlations explicity predicted by 


7 Feshbach did not have equal sex ratios in 
all conditions. Preliminary evidence collected 
by the present writer suggests that men “get 
over” their anger much more quickly than 


women after working on interpolated tasks. 
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Dollard, Doob, et al. (17, p. 51). In 
general, Allport suggest, “All this 
evidence is hard on the theory that 
free-floating aggression may be 
‘drained off’ from one object to 
another.... It simply is not true 
that a given quantum of free-floating 
aggression can be used up in this, 
that, or the other way” (1, p. 359). 
Dollard and his colleagues were 
aware of findings similar to that re- 
ported by Allport, (but discuss them 


only in a footnote to p. 52): 


It appears that there are positive correla- 
tions between the occurrence of various forms 
of overt aggression and between various 
forms of non-overt aggression. The reciprocal 
relationship is probably between overt and 
non-overt on the one hand and between self- 
directed and object-directed on the other 
and may not appear at all if the amount of 
frustration is not held constant 


There is evidence both for and 
against aspects of this hypothesized 
negative relationship between dif- 
ferent modes of aggression. McClel- 
land cast some doubt on the expecta- 
tion of an inverse relation between 
overt and covert hostility (44, pp. 
516-517). He notes that in Stone's 
study of sanctioned overt aggression 
(77) there were many cases of foot- 
ball players who exhibited high ag- 
gression both overtly on the field and, 
covertly, in response to the TAT, or 
who were low in both. The pre- 
viously cited results obtained by 
Lesser (35) and Mussen and Naylor 
(54) are in accord with this observa- 
tion. However, there also are recent 
experimental findings (80, p. 113) 
showing that angered Ss who attack 
others tend reliably not to demon- 
strate self-aggression, supporting the 
“slender thread of evidence’ re- 
ported by the Yale psychologist in 
defense of their hypothesis (17, p. 
52). 

Again, the above evidence is in- 
conclusive with regard either to the 
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the 
The reported 
positive correlations among various 
modes of aggression could well stem 
from generalized habits. Studies of 
social prejudice have shown repeat- 
edly that hostility is a broadly gen- 
eralized response for the prejudiced 
individual. Strangers, minority 
group members, foreigners and all 
who “different,” tend to be 
equated as potentially dangerous 
stimulus objects and all arouse ag- 
gressive responses within him. Thus, 
the person who is consistently ag- 
gressive, overtly and covertly, might 
well have learned to tie many objec- 
tively different kinds of situations to- 
gether on a single stimulus generaliza- 
tion gradient. All of these situations 
for example, might be labeled by 
him as threatening, with an instiga- 
tion to aggression resulting from the 
labeling response. 

In general, then, a major difficulty 
with these regardless of 
whether they show positive or nega- 
tive relationships among varicus 
modes of aggression, is that they are 
correlational in nature. To use the 
negative relationship cited above as 
an illustration, we cannot prove that 


confirmation or rejection of 
catharsis hypothesis. 


are 


studies, 


the self-aggression subsequently re- 


duced the instigation to other-ag- 
gression and/or vice versa. The 
negative correlation may be due to 
some common process acting upon 
both types of responses. Self-aggres- 
sion and other-aggression may be 
relatively stable and incompatible 
response patterns through past learn- 
ing so that any given individual is 
likely either to attack himself or 
another when frustrated. This sug- 
gestion, of course, is the basis of 
Rosenzweig’s frustration-response 
typology (61). 

Experimental investigations can 
overcome this type of difficulty if de- 
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signed properly, i.e., if there is 
cognizance of the conditions limiting 
the generality of the catharsis hypoth- 
As was pointed out earlier, 
an adequate test of this hypothesis 
must: (a) determine whether there is 
inhibited aggression and, if possible, 
eliminate aggression-anxiety, (0) pro- 
tect the Ss from continuing frustra- 
tion, (c) demonstrate that a greater 
volume of aggressive behavior was 
expressed in the ‘“‘cathartic’’ condi- 
tion than in the control condition, 
and (d) analyze separately the results 
for the Ss who have a “‘habit”’ of be- 
having aggressively when faced by 
frustration (and, consequently, who 
would persist in this type of response 
long after other Ss have ceased acting 
in a hostile manner). 

The term, ‘“‘catharsis,’’ also has 
been applied to a phenomenon some- 
what different from that discussed by 
the F-A psychologists. McClelland 
and Apicella (42), for example, 
differentiate between anger and ag- 
gression, and they propose that the 
emotion, anger, has “‘some tension- 
reducing capacity of its own prior to 
the discovery of some object against 
which it may be directed’’ (cited in 
44, p. 513). Sears, Maccoby, and 
Levin refer to a similar process when 
they suggest that “adults often ex- 
perience this relief of tension after 
they have lost their tempers—they 
speak of ‘letting off steam’....” 
(71, p. 225). However, they believe 
the emotional tension results from 
the approach-avoidance conflict of 
wanting to injure but being afraid or 
reluctant to do so. Whatever the 
source of this tension, this usage 
(reduction of discomfort) is not iden- 
tical with the hypothesis formulated 
by Dollard, Doob, et al. (which in- 
volves a decrease in the aggressive 
drive). 

Recent experimental evidence pro- 


esis. 
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vided by Worchel (83) indicates that 
the expression of aggression can re- 
duce performance-interfering tension. 
After aggressing against the frustrat- 
ing experimenter either directly to 
him or indirectly to his assistant, 
college students performed signif- 
icantly better on a digit-symbol test 
than the insulted Ss not given this 
opportunity for “‘catharsis.’’ Worchel 
assumes that the performance of the 
latter Ss was disrupted by their 


anxiety and aggression, while these 
interfering emotional states were dis- 
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pelled in the cathartic treatment. 
Along these lines, we might speculate 
whether the blocking of aggressive 
responses in the noncatharsis condi- 
tions was one of the frustrations 
interfering with effective perform- 
ance. If so, the performance differ- 
ence might be due to this latter type 
of frustration predominantly. At any 
rate, the reduction of performance- 
disruptive emotional states following 
the expression of hostility does not 
necessarily mean that the instigation 
to aggression also was reduced. 
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In the past decade, psychology has 
witnessed two important research 
trends in the area of secondary rein- 
forcement. Whereas the bulk of pre- 
vious research? was concerned with 
demonstrating the existence of sec- 
ondary reinforcement, recent experi- 
mentation has centered about (a) the 
question of defining secondary rein- 
forcement and, in particular, explor- 
ing alternative explanations of the 
data and (0) the investigation of pa- 
rameters which effect various meas- 
ures of secondary reinforcement. 
Some experimenters have been con- 
cerned with differentiating between 
the role of the originally neutral 


stimulus as a cue and as a reinforcer 


(9, 30, 33, 43). 


Others have been 
interested in testing the applicability 
of a discrimination hypothesis (3, 
25). Much experimentation has dealt 
with the effects of such variables as 
drive (7, 13, 14, 20, 27, 36, 38, 40, 41, 
42), frequency of pairing of the 
neutral and primary reinforcing stim- 
uli (2, 19, 27), reinforcement sched- 
ules (5, 10, 11, 24, 25, 29, 30), and 
amount of reinforcement (6, 21, 23). 

This paper is a review of recent ex- 
perimentation dealing with the prob- 
lems outlined above. An attempt has 
been made to integrate and evaluate 
the results of a number of experi- 
ments, to point out areas of agree- 
ment and disagreement among exper- 
ments, and to suggest the directions 
future research should take. 


! The author wishes to thank N. A. Myers 
for her helpful comments on the manuscript. 
2 See Miller's review of the literature (28). 
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A DISCRIMINATIVE STIMULUS 
HYPOTHESIS 


A study of Schoenfeld, Antonitis, 
and Bersh (37) has been instrumental 
in redefining a secondary reinforcer 
and in focusing attention upon the 
possible equivalence of secondary re- 
inforcers and discriminative stimuli. 
Two groups of rats were given food 
pellet reinforcements for bar pressing 
responses. For the experimental 
group a light of one-second duration 
went on at the onset of eating, rather 
than simultaneous with bar pressing 
and prior to eating as is usual in sec- 
ondary reinforcement experiments. 
No light stimulus was presented to 
the control group. The measure of 
secondary reinforcement was the rate 
of bar pressing during extinction 
trials when the light alone was pre- 
sented. The lack of a significant dif- 
ference between the rates of the two 
groups led the authors to conclude 
that the neutral stimulus must pre- 
cede the primary reinforcer if sec- 
ondary reinforcement is to occur. 

To explain their results, Schoen- 
feld, et al. put forth the hypothesis 
that the efficacy of the originally 
neutral stimulus during extinction 
trials is dependent upon its serving as 
a discriminative stimulus during 
training. A discriminative stimulus is 
one whose presence is a cue for a par- 
ticular response, and whose absence 
is a cue for not responding. If, for ex- 
ample, bar pressing in the presence of 
light is rewarded while bar pressing 
in the absence of light is not re- 
warded, light becomes a discrimina- 
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tive stimulus. Since in the experi- 
ment under discussion (in which 
secondary reinforcement was not ob- 
tained) the conditions for the light 
becoming a discriminative stimulus 
did not hold, the authors concluded 
that the neutral stimulus must be 
established as a discriminative stim- 
ulus if it is to function as a secondary 
reinforcer. 

Dinsmoor (9) designed an experi- 
ment to further investigate the rela- 
tionship between secondary rein- 
forcers and discriminative stimuli. 
He gave his animals extensive dis- 
crimination training in the Skinner 
box. They were then divided into 
three groups, each of which was ex- 
tinguished under one of three condi- 
tions. One group was extinguished 
with the discriminative stimulus, a 
light, continuously present except 
during three-second intervals follow- 
ing each bar press. The difference 
between the extinction response rate 


of this group and the extinction re- 
sponse rate of a control group was a 
measure of the role of the discrimina- 


tive stimulus. A second group had to 
press the bar to evoke the discrimina- 
tive stimulus for three seconds. Here, 
the difference between the extinction 
response rate of this group and that 
of the control group was a measure of 
secondary reinforcement. The con- 
trol group was extinguished in the 
complete absence of the discrimina- 
tive stimulus. The cumulative re- 
sponse curves for the first two groups 
virtually coincided and were con- 
sistently higher than that of the con- 
trol group. Dinsmoor pointed out 
that the secondary reinforcer is a 
stimulus whose presence is contingent 
upon the response, while the dis- 
criminative stimulus is presented 
without regard to the subject's pat- 
tern of response. He concluded that 
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the distinction between the reinforc- 
ing and discriminative functions of a 
stimulus can only be made in terms 
of this difference in temporal sched- 
ules for presenting the stimulus. 

An experiment by Ratner (33) ap- 
pears to present a challenge to the 
discriminative stimulus hypothesis. 
A group of rats was trained to ap- 
proach a water dipper at the sound of 
a click. After this training, water 
was removed and a bar was inserted 
into the apparatus and, for half of 
the animals, a click followed each bar 
press. Both goal approaching and 
bar pressing responses were counted. 
A significant difference in the num- 
ber of presses for the click and no- 
click groups was obtained, but there 
was little difference in the number of 
goal approaching responses or in the 
number of bar presses followed by 
goal approaching responses. Ratner 
concluded that, despite the acquisi- 
tion of secondary reinforcing proper- 
ties, the click was not a discrimina- 
tive stimulus for goal approaching 
during extinction trials. 

Ratner’s brief report of his study 
did not permit an extensive presenta- 
tion of the training procedure, but 
his statement that the rats were 
trained to run to a dipper at the 
sound of a click strongly implies that 
at that point in the experiment the 
click was a discriminative stimulus 
for goal approaching. Therefore, we 
must conclude that the click lost its 
discriminative property while be- 
coming a reinforcer for a new re- 
sponse, bar pressing. The results sug- 
gest that a stimulus may be reinforc- 
ing, although lacking discriminative 
properties. It cannot be concluded, 
however, that discrimination training 
is not a necessary condition for the 
establishment of secondary rein- 
forcers. In view of its implications 
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for Schoenfeld’s hypothesis (37) in 
particular, and for secondary rein- 
forcement theories in general, the 
study certainly merits replication. 

A recent experiment by Wyckoff, 
Sidowski, and Chambliss (43) casts 
doubt not only upon the discrimina- 
tive stimulus hypothesis, but upon 
the general concept of secondary 
reinforcement as well. Wyckoff et al. 
point out that if the bar and the rein- 
forcement magazine are close to- 
gether, any stimulus which has be- 
come a discriminative stimulus for 
goal approaching will tend to keep 
the subject in the vicinity of the bar, 
thus increasing the probability that 
the bar will be pressed. In the ap- 
paratus used by Wyckoff et al. the 
bar was placed at the opposite end 
of the box from the reinforcement 
magazine. The rats were initially 
trained to approach and lick a dipper 
at the sound of a buzzer. During the 
subsequent test session, the buzzer 
was presented to the experimental 
group after each bar press, and to the 
control group after each 10-second 
interval of nonbar pressing. Despite 
the fact that the buzzer was firmly 
established as a discriminative stim- 
ulus, and despite the fact that the 
situation was designed so that one 
group would be reinforced for bar 
pressing and the other group for not 
bar pressing, no difference was ob- 
tained in rate of bar pressing. 

These results are highly suggestive. 
It is possible that discrimination 
training is necessary to establish a 
secondary reinforcer for two reasons: 
(a) The discriminative stimulus keeps 
the animal in the vicinity of the bar, 
and (6) the discriminative stimulus 
keeps the animal active, again in- 
creasing the probability of the appro- 
priate response. As Wyckoff points 
out, other studies involving other ap- 
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paratuses and _ procedures have 
vielded secondary reinforcement ef 
fects. However, the data gathered in 
a large number of Skinner box studies 


are now open to serious doubt, and it 


is evident that these experiments 
should be repeated with the appa- 
ratus modifications employed by 
Wyckoff et al. 

The paucity of experimental evi- 
dence prevents any meaningful eval- 
uation of the discriminative stimulus 
hypothesis, at present. Certainly, it 
cannot be concluded that discrimina- 
tion training is a necessary require- 
ment for establishing a secondary re- 
inforcer, particularly when the sec- 
ondary reinforcer is defined in terms 
of learning a new response rather 
than in terms of resistance to extince- 
tion. If discrimination training is 
necessary, it is still not clear whether 
the originally neutral stimulus must 
retain its discriminative properties 
during the test session if it is to serve 
as a secondary reinforcer. Ratner’s 
results suggest a negative answer to 
this, but for conclusive evidence 
more experiments utilizing measures 
of goal approaching behavior, such 
as number and latency of responses, 
are required. Finally, in light of 
Wyckoff’s results, the possibility 
should be considered that the appar- 
ent role of discrimination training in 
establishing secondary reinforcers is, 
at least in part, a function of the ap- 
paratus design. This will require 
further experimental verification. 


A DISCRIMINATION HypoTHESsIs 


Two studies by Bitterman and his 
associates (3, 12) have led to the for- 
mulation of a discrimination hy- 
pothesis of secondary reinforcement. 
Both experiments involved the same 
basic design, the major difference be- 
ing in the length of intertrial intervals 
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employed. Rats were required to run 
the length of a runway and then 
jump to a goal box. On rewarded 
trials the interior of the goal box 
was black and on nonrewarded trials 
it was white. On extinction runs, 
half of the animals ran to the black 
interior while the other half ran to 
the previously nonrewarded white 
interior. A secondary reinforcement 
approach must lead to a prediction 
of shorter running times for the 
first group. However, in both ex- 
periments, the group tested in the 
presence of the previously nonre- 
warded color was superior. Condi- 
tioning and extinction are similar for 
this group in that in both phases of 
the experiment they are consistently 
not rewarded when a particular color 
is present. On the basis of these re- 
sults, it was suggested that a sec- 
ondary reinforcement principle is not 
sufficient to explain resistance to ex- 


tinction, and that resistance to ex- 


tinction is a function of the similarity 
between conditions of training and 


extinction. A number of the experi- 
ments in the next section should fa- 
cilitate an evaluation of the discrim- 
ination hypothesis and an_ under- 
standing of its implications for re- 
search in this area. 


SCHEDULES OF REINFORCEMENT 


Dinsmoor, Kish, and Keller (11) 
gave two groups of rats discrimina- 
tion training in a Skinner box, then 
presented the discriminative stim- 
ulus, a light, to one group after each 
response in the dark, and to the 
second group periodically, that is, 
only after the first response in each 
five minute dark period. Rate of re- 
sponding was higher in the regular 
reinforcement group in the early ses- 
sions, but the p ~odic reinforcement 
group showed a higher response rate 
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by the fourth session. The authors 
concluded that regular and periodic 
reinforcement do not produce differ- 
ent total effects. The generality of 
this conclusion must remain in ques- 
tion. It is possible that the use of 
other procedures to establish the light 
as a secondary reinforcer, or the use 
of periods other than five minutes in 
duration might yield different re- 
sults, presumably an advantage for 
the periodic technique. In any event, 
it would be of interest to investigate 
the effects of other schedules of sec- 
ondary reinforcement. 

Dinsmoor (10) has also explored 
the effects of periodic schedules of 
primary reinforcement upon the es- 
tablishment of secondary reinforcers. 
One group of rats was given discrim- 
ination training and its response rate 
was then measured in alternate light 
and dark periods, with food withheld. 
A second group was given the same 
training but the prevalent test condi- 
tion was darkness, each bar press be- 
ing followed by three seconds of light. 
Food reward was presented periodi- 
cally to both these groups in the pres- 
ence of light during training. A third 
group was regularly reinforced for 
responses in the presence of light and 
was tested in the same manner as the 
first group. The periodic reinforce- 
ment groups showed greater response 
rates during the test session than did 
the regular reinforcement group. The 
secondary reinforcement group, which 
“rewarded” by the three-sec- 
ond light, showed a cumulative re- 
sponse curve similar to that of the pe- 
riodic reinforcement group tested in 
alternate light and dark phases. The 
results thus substantiate the hy- 
pothesis of a functional relation be- 
tween secondary reinforcers and dis- 
criminative stimuli and suggest the 
importance of schedules of primary 


was 
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reinforcers in the establishment of 
secondary reinforcers. 

Clayton (5) has recently investi- 
gated the effects of regular and inter- 
mittent reinforcement, both primary 
and secondary, upon the strength of 
secondary reinforcement. Her rats 
were reinforced for bar pressing in 
the presence of light according to one 
of three schedules: 150 regular rein- 
forcements, 150 reinforcements given 
over 250 trials (a trial being defined 
as the presentation of a light which 
goes off when the response is made), 
and 100 reinforcements given over 
150 trials. Each of these groups was 
then extinguished in one of two ways: 
presentation of the light after each 
bar press or presentation of the light 
after 60° of the bar presses. No 
significant effects were obtained. 
Comparison of the six experimental 
groups with a control group which 
was extinguished in the absence of 
light showed significantly more re- 


sponses for the experimental groups. 
The absence of effects due to rein- 
forcement schedule is somewhat dis- 
turbing since it is reasonable to ex- 
pect that (a) intermittent primary 


reinforcement should increase _re- 
sistance to extinction and (6) if the 
light is a reinforcing stimulus, its 
intermittent presentation during ex- 
tinction sessions should increase re- 
sistance to extinction. Nor are Clay- 
ton’s results on primary reinforce- 
ment scheduling in accordance with 
expectations based on the Dinsmoor 
(10) study of the effects of primary 
periodic reinforcement. It is possible 
that two days of discrimination train- 
ing are not sufficient to establish dif- 
ferences between continuous and 
intermittent reinforcement groups, 
and that the rats extinguished too 
rapidly for the intermittent  sec- 
ondary reinforcement to have any 
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appreciable effect upon response rate- 

Saltzman (35) trained rats on a 
runway, rewarding half the rats in a 
white goal box, the other half in a 
black goal box. He then tested the 
rats in a U maze, forcing them to 
choose between a white and black 
goal box, with no food reward pres- 
ent in either box. Groups given al- 
ternate rewarded and nonrewarded 
trials in the runway learned the maze 
problem as well as groups working for 
food, and made significantly fewer 
errors than secondary reinforcement 
groups given only rewarded runway 
trials. It appears that partial rein- 
forcement during training is more ef- 
fective than continuous reinforce- 
ment in establishing secondary rein- 
forcers. This conclusion is supported 
by Notterman’s (30) finding that 
secondary reinforcement is a mono- 
tonically increasing function of the 
number of unrewarded trials given 
during training. 

McClelland and McGown (24) de- 
signed an experiment to approximate 
the variable training which occurs in 


‘the nonlaboratory situation, in an 


attempt to establish less transient 
secondary reinforcement effects than 
generally have been shown. One 
group of rats (the specific-reinforce- 
ment group) was required to enter a 
circular goal alley, and turn left. 
Food was always found in the same 
place, a fixed distance to the left of 
the entry, and in front of a barrier 
(thus preventing a rat from ap- 
proaching the food from the right). 
A second group (the general-rein- 
forcement group) was rewarded in 
four different parts of the alley in a 
random order. Since no barrier was 
present they were permitted both 
right and left turns from the entry. 
Furthermore, on half the trials these 
rats found the pellets on the floor of 
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the alley, while on the other half of the 
trials, the rats were required to stop 
in the ‘‘correct’’ section, before a 
food pellet was awarded to them. To 
test the secondary reinforcement 
value of the goal alley, a T maze was 
placed at the entrance, and the rats 
were placed at one end of the hori- 
zontal bar and given the choice of 
running straight ahead or turning 
into the vertical bar and into the 
alley. During this test, the general- 
reinforcement group showed quicker 
entry into the goal alley, and less 
learning errors than the specific- 
reinforcement group. At the end of 
25 trials, the general-reinforcement 
group showed no decrement in speed 
of entering the alley. These results 


suggest that increasing variability in 
the conditions present during train- 
ing hinders the extinction of a sec- 
ondary reinforcer. 

Melching (25) varied the percent- 
age of neutral stimulus presentations 


during Skinner box conditioning ses- 
sions. His rats were trained in one of 
three ways; either a buzzer always 
sounded following a bar press, or the 
buzzer sounded following 50% of the 
bar presses, or the buzzer never 
sounded. All bar presses were fol- 
lowed by food pellet delivery. Each 
of these groups was then extinguished 
in one of two ways; either with the 
buzzer following each bar press or 
without the buzzer presented at ail. 
Melching found an overall significant 
difference in number of extinction bar 
presses between the groups. Since he 
unfortunately does not report the 
training or extinction conditions 
main effects or the interaction effect 
of the two, this overall F is difficult to 
interpret. However, ¢ tests between 
all possible pairs of conditions yield 
one interesting comparison. No sig- 
nificant difference was found be- 
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tween the two groups conditioned 
with the buzzer following 50% of the 
bar presses. Secondary reinforcement 
theory would lead to a prediction of 
high extinction response rate for the 
group extinguished with the buzzer 
present. Melching accounts for these 
results in terms of a stimulus gen- 
eralization hypothesis. For example, 
he suggests that stimulus generaliza- 
tion from 50% buzzer-during-condi- 
tioning to 100° buzzer-during-ex- 
tinction was equivalent to stimulus 
generalization from 50°% buzzer-dur- 
ing-conditioning to 0% buzzer-dur- 
ing-extinction. This would account 
for the lack of a difference in the ex- 
tinction rates of the two groups. The 
results of other comparisons between 
groups are accounted for in a similar 
manner. Stimulus generalization 
hypothesis appears to be another 
label for Bitterman’s discrimination 
hypothesis (3, 12). 

Myers (29) varied the percentage 
of candy reward (100%, 50%), the 
percentage of token reward during 
training (100%, 50°), and the per- 
centage of token reward during ex- 
tinction (100%, 0°%). The subjects 
were 3-6 vear-old children, and the 
measure of extinction was the rate 
of button pressing during extinction. 
Partial reinforcement on candy and 
on token led to more extinction re- 
sponses than continuous reinforce- 
ment, and, contrary to Melching’s 
(25) results, all four groups receiving 
the token during extinction made sig- 
nificantly more responses than those 
not receiving the token during ex- 
tinction. 

These investigations of reinforce- 
ment procedures merit attention for 
two reasons. Until it is experimen- 
tally demonstrated that conditions 
can be found under which secondary 
reinforcement appears to be effective 
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for more than 45 minutes in a Skin- 
ner box or 15 trials in a U maze, 
there is reason to doubt that much 
of human learning is motivated by 
secondary reinforcers. The Saltzman 
(35) and McClelland (24) studies are 
thus highly significant as indicators 
of ways in which more potent sec- 
ondary reinforcers can be established. 
Myers’ Ss, particularly the group re- 
ceiving 50° token and 50% candy 
reinforcement, and the token during 
extinction, also showed little decline 
in response rate by the end of the ex- 
tinction sessions. There is a need for 
further investigation of the effects of 
the percentage of primary and sec- 
ondary reinforcement during train- 
ing, the percentage of secondary re- 
inforcement during extinction, and 
the schedule of presentation of both 
primary and secondary reinforcers. 

The experiments reviewed in this 
section are also of interest because of 


their relationship to Bitterman’s dis- 


crimination hypothesis. The Saltz- 
man (35) and Myers (29) studies in- 
dicate that secondary reinforcement 
is something more than a result of the 
discriminability of test and training 
sessions. A discrimination theory 
would predict that a group running 
to a white goal box on both rewarded 
and nonrewarded trials during train- 
ing would show greater learning in 
the U maze than a group running to 
a white goal box on rewarded trials 
and a black goal box on nonrewarded 
trials. The former group undergoes 
nonrewarded ‘white’ trials in both 
training and test sessions, and should 
thus be less able to discriminate. 
Saltzman, however, found a differ- 
ence in the opposite direction. A dis- 
crimination hypothesis leads to the 
prediction that Myers (29) should ob- 
tain results similar to those obtained 
by Melching (25). In Melching’s 
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terms, all those groups undergoing 
changes of equal magnitude in stimu- 
lus complex from conditioning to ex- 
tinction should respond at about the 
same rate during extinction. How- 
ever, all of Myers’ groups receiving 
the token during extinction gave sig- 
nificantly more responses than those 
not receiving the token. 

If certain experiments do not ap- 
pear to support the discrimination 
hypothesis, there are still many re- 
sults which are most simply described 
in discrimination terms. The Bitter- 
man studies (3, 11) fall in this cate- 
gory. One of the first secondary rein- 
forcement studies, that of Bugelski 
(4), is also simply explained by a dis- 
crimination hypothesis. Two groups 
of rats receive a click and food follow- 
ing each bar press. One group is ex- 
tinguished with the click, the other 
without. There is no need to postu- 
late a secondary reinforcer; extinc- 
tion is more similar to conditioning 
for the “click”’ group. 

McClelland and McGown (24) 
have related their results to a dis- 
crimination viewpoint. They argue 
that the stimulus complex for the 
general-reinforcement group is pro- 
portionately less changed by the ab- 
sence of food during the test than is 
the stimulus complex for the specific 
reinforcement group. This greater 
similarity (for the general-reinforce- 
ment group) of training and test ses- 
sions would then account for the 
superior performance of the general- 
reinforcement group. 

Myers (29), on the basis of dif- 
ferences between  token-during-ex- 
tinction and no-token-during-extinc- 
tion groups, has suggested a modifica- 
tion of the discrimination hypothesis. 
She is able to explain her significant 
main effects, and in fact the observed 
rank ordering of her eight experi- 
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mental groups, by assuming (a) that 
the token, through pairing with 
candy, has acquired secondary rein- 
forcement properties and (6) that dif- 
ferences between per cent reinforce- 
ment in extinction and in condition- 
ing are also of importance. Myers’ 
view can be stated in the equation: 


X=AV+BZ+C (1] 


while the Bitterman-Melching ap- 
proach may be expressed as 


X=A| Y| +BZ+C 


where 
X =total number of extinc- 
tion responses 
“=the difference between 
percentage of secondary 
reinforcement in condi- 
tioning and extinction 
=the difference between 
percentage of primary 
reinforcement in condi- 
tioning and extinction 
|Y| is an absolute value 
A and B are slope constants 


and C is the slope intercept constant, 
presumably to be identified with free 
operant level. Both Myers and 
Melching are concerned with dif- 
ferences between the stimulus com- 
plex in conditioning and extinction. 
The former also assumes a secondary 
reinforcement factor which leads her 
to take the direction of differences 
into account. 

Research dealing with the ability 
of subjects to discriminate changes 
in the stimulus complex would seem 
to be a prerequisite to a reliable eval- 
uation of the discrimination hy- 
pothesis. For example, it is quite pos- 
sible that changes from 50% (during 
conditioning) to 100° % (during ex- 
tinction) buzzer or toke1. presenta- 
tion are not as readily discriminable 
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as changes from 50% to 0%. Before 
we can adequately make quantita- 
tive predictions about extinction per- 
formance on the basis of either Equa- 
tion [1] or [2], it may be necessary to 
scale subjective differences in_per- 
centage presentation, and to then re- 
state our equations in terms of the 
subjective differences between condi- 
tioning and extinction. 

At the present time it appears that 
some form of a discrimination hy- 
pothesis, possibly one which leaves 
room for the concept of secondary re- 
inforcement, is promising. The ap- 
proach has broad generality, being 
applicable to both Skinner box (4, 
25) and runway (24) experiments, as 
well as to studies in which resistance 
to extinction (3, 4, 11, 25) is meas- 
ured and studies in which the learn- 
ing of a new response (24) is meas- 
ured. The hypothesis takes into ac- 
count the experimental conditions 
during both training and test ses- 
sions and facilitates predictions about 
learning or resistance to extinction in 
light of these conditions. 


FREQUENCY OF PRIMARY 
REINFORCEMENT 


It is reasonable to hypothesize that 
the effectiveness of secondary rein- 
forcement is a function of the fre- 
quency of pairing of the primary rein- 
forcer and the neutral stimulus dur- 
ing training. This hypothesis has 
been investigated in a number of 
studies. Bersh (2), using a light as 
the neutral stimulus, and bar press 
rate during extinction as the measure 
of secondary reinforcement, varied 
the number of paired presentations 
of food and light over a range of six 
points extending from 0 to 120. The 
only significant differences in extinc- 
tion rates were between the 0 and 120 
reiiuforcement groups and between 
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the 20 and 120 reinforcement groups. 
A plot of the median number of re- 
sponses as a function of frequency of 
primary reinforcements yielded a 
negatively accelerated curve which 
appeared to have reached its asymp- 
tote, suggesting that increased fre- 
quency of reinforcement would have 
had little further effect. The results 
of this experiment might discourage 
the hypothesis that frequency of rein- 
forcement is an important parameter 
in the secondary reinforcement field. 
However, the lack of significant dif- 
ferences between the controls (no 
pairings of primary reinforcer and 
neutral stimulus) and all groups ex- 
cept the most extreme (120 pair- 
ings) would suggest that Bersh’s pro- 
cedure was not an optimal one for 
establishing and measuring second- 
ary reinforcement. 

Corroboration of Bersh’s results 
and additional information as well 


have come from an experiment by 


Miles (27). He also used a Skinner 
box and measured bar press rate dur- 
ing extinction, but he introduced a 
number of methodological innova- 
tions. The range of frequency of rein- 
forcement covered six points from 0 
to 160 reinforcements. A combina- 
tion of light and click was paired 
with each food pellet presented. Ex- 
tinction was carried on to a criterion 
rather than for a definite time inter- 
val. Perhaps the most important as- 
pect of the design was the use of six 
nonsecondary reinforcement groups, 
conditioned in exactly the same way 
as the secondary reinforcement 
groups but extinguished without the 
light-click combination present. 
Plotting number of extinction re- 
sponses as a function of frequency of 
reinforcement led to the finding that 
the secondary reinforcement groups 
showed greater resistance to extinc- 
tion than the nonsecondary reinforce- 
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ment groups at all data points, and 
that both curves were negatively ac- 
celerated and appeared to approach 
somewhat different asymptotes at 
about the same rate. Miles computed 
the ratio of nonsecondary reinforce- 
ment rate of responding to secondary 
reinforcement rate for each of the six 
data points. A plot of the six ratios 
against frequency of reinforcement 
revealed no marked deviation from a 
straight line. Miles therefore con- 
cluded that the presence of secondary 
reinforcement leads to the same pro- 
portionate increase in extinction re- 
sponse rate throughout the param- 
eter. 

Hall (19) tested T maze learning 
(white against black goal boxes) after 
the subjects had either 25, 50, or 75 
reinforced runs on a straightaway to 
a goal box which was always either 
black or white for any one rat. The 
number of correct runs increased lin- 
early with increased frequency of 
primary reinforcement, the 25 and 
75 reinforcement groups being sig- 
nificantly different. Extrapolation to 
zero reinforcements suggests that the 
response-frequency of reinforcement 
function is negatively accelerated as 
both Bersh (2) and Miles (27) found. 

Further research is required to 
more precisely determine the shape 
of the performance-frequency of re- 
inforcement function. Well-con- 
trolled and extensive experiments, 
utilizing the learning of a new re- 
sponse as a measure of secondary re- 
inforcement, would also be welcome. 
Considering the lack of adequate 
controls and the limited range of val- 
ues explored, the Hall (19) experi- 
ment can only be considered a first 
step in that direction. 


TEMPORAL INTERVALS 


Bersh (2) varied the duration of a 
light presented prior to the dispens- 
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ing of a food pellet. During test ses- 
sions, a bar was inserted into the box, 
and each bar press was followed by 
one second of light. The 10 second 
duration group (10 seconds was the 
longest interval used) made signifi- 
cantly fewer responses than the 
others. The shape of the response- 
duration function is interesting in 
that response rate was greatest for 
the one second group, rather than 
for the .5 second group, which had 
the shortest delay between onset of 
light and of food. Although Bersh 
offers no reason for this, a discrimina- 
tion viewpoint suggests an explana- 
tion of his data. Since all groups re- 
ceived the light for one second during 
test sessions, there is greatest similar- 
ity between training and test ses- 
sions for the one second training 
This, of course, assumes a 
rather fine temporal discrimination 
on the part of the rat. The test of 


group. 


this explanation would be an experi- 


ment in which duration of the light 
during test sessions is varied. A dis- 
crimination hypothesis leads to the 
prediction of a shift in the maxima 
point of the response-duration func- 
tion with changes in the duration of 
the light during test sessions. 

Jenkins (22) has also explored the 
role of the temporal interval between 
neutral and primary reinforcing stim- 
ulus presentation. His study differed 
from that of Bersh in two major re- 
spects. The test of secondary rein- 
forcement was resistance to extinc- 
tion of a bar-pressing response rather 
than learning, and the neutral stimu- 
lus, a buzzer, did not remain on dur- 
ing the interval preceding food pres- 
entation. Jenkins found that rate of 
response during extinction decreased 
monotonically as the interval be- 
tween buzzer and food onset in- 
creased. 

It appears that the interval be- 
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tween the onset of the neutral and 
the onset of the primary reinforcing 
stimulus does affect secondary rein- 
forcement. Only subsequent research 
will reveal whether differences in the 
functions obtained by Bersh and 
Jenkins can be related to procedural 
differences. 


AMOUNT OF PRIMARY 
REINFORCEMENT 


The effect of varying the amount of 
primary reinforcement upon the 
strength of secondary reinforcement 
has been investigated by Lawson 
(23), D'Amato (6), and Hopkins (21). 
In the first of two experiments, Law- 
son used resistance to extinction of a 
runway response as a measure of sec- 
ondary reinforcement. The second- 
ary reinforcer was the end box in 
which food had been found previ- 
ously. Although secondary reinforce- 
ment groups differed significantly 
from controls, there was no evidence 
of differential secondary reinforce- 
ment effects resulting from different 
amounts of reward during training. 
In a second experiment, an end box 
which had held food rewards during 
runway training was placed in one 
arm of aU maze. Again, no evidence 
was provided for significant effects 
of amount of primary reinforcement. 

D'Amato provided for an appar- 
ently more sensitive measure of sec- 
ondary reinforcement. Instead of 
comparing high and low reward 
groups, he gave all Ss experience 
with high reward in one goal box, and 
with low reward in another. The 
test consisted of 15 choices between 
the two goal boxes (no food present) 
ina T maze. D'Amato found signifi- 
cant preferences for that goal box 
which had previously held the larger 
reward. D’Amato has suggested 
that the difference between his ex- 
perimental results and those of Law- 
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son may be due to the fact that all of 
Lawson's Ss encountered one goal 
box in which they had never before 
been rewarded. It seems more parsi- 
monious to assume that the effect of 
amount of reward is so slight, that it 
can only be detected when the S is 
forced to choose between secondary 
reinforcers previously associated with 
different sized rewards. 

Hopkins found no significant dif- 
ference in single unit T maze learning 
for secondary reinforcement among 
five groups who differed in amount of 
primary reward received during 
training on a discrimination problem. 
Again, it is possible that the design, 
which was similar to Lawson’s, did 
not permit a precise evaluation of the 
effects of amount of reward. 

It appears that certain refinements 
of experimental design are necessary 
for the establishment of differential 
primary reinforcement effects. The 


D’Amato technique merits further 


application to determine whether 
differential effects can be shown con- 
sistently when each S chooses be- 
tween high and low reward-associ- 
ated secondary reinforcers. Investi- 
gators in this area might consider the 
problem of using D’Amato’s design 
to investigate a wide range of 
amounts of reward, thereby estab- 
lishing the shape of the function re- 
lating amount of reward and per- 
formance. The use of a multiple 
choice apparatus may be necessary 
for an efficient design. 


THE ROLE oF DRIVE 
Deprivation Schedules 


Hall (20) investigated the relation 
between strength of drive during 
training and strength of secondary 
reinforcement during test sessions. 
Training consisted of learning a run- 
way response to a particular goal box 
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under either 6 or 22 hours’ water dep- 
rivation. The rats then had to 
choose between the previously re- 
warded goal box and a previously un- 
rewarded goal box ina U maze. Both 
groups were under 22-hour depriva- 
tion during this test of secondary re- 
inforcement. There was no signifi- 
cant difference between the two 
groups in performance in the U maze. 

Certain aspects of Hall's study de- 
serve comment. No information is 
provided on the running times of the 
two groups during the training ses- 
sions. The absence of differences dur- 
ing the test sessions might have 
clearer implications if Hall had pro- 
vided information about the effect of 
deprivation upon performance in the 
runway phase of the experiment. 
Data from other sources do not clar- 
ify the situation, since there is some 
disagreement in the literature regard- 
ing the effects of drive upon per- 
formance (8, 15, 26). Secondly, the 
investigation of only two points 
along the parameter leaves us with a 
rather incomplete picture of the rela- 
tion between drive state during train- 
ing and strength of secondary rein- 
forcement. Finally, an evaluation of 
the strength of the secondary rein- 
forcer used would have been facili- 
tated if a control group had been run 
(possibly one which received a food 
reward in the U maze). 

In a number of studies, drive state 
at the time of the secondary rein- 
forcement test has been varied. Miles 
(27) conditioned rats in a Skinner box 
under 24 hours deprivation pairing 
each reinforcement with a light and a 
click. This stimulus complex was 
then presented during extinction ses- 
sions to six groups who had been de- 
prived of food for either 0, 24, 5, 10, 
20 or 40 hours. The secondary rein- 
forcement groups were superior to 
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comparably deprived control groups 
(in which light and click were absent 
during extinction). The response 
functions for both experimental and 
control groups were negatively ac- 
celerated, the distance between the 
curves increasing with hours of dep- 
rivation. 

The Miles study is the only thor- 
ough parametric study of drive. 
However, Estes (13), Schlosberg and 
Pratt (36), Wike and Casey (42), and 
Seward and Levy (38) have all been 
concerned with the effect of satiation 
at the time of the test of secondary 
reinforcement strength. 

Estes measured the learning of a 
bar press response in two groups of 
rats, one deprived of food for 23 
hours and the other deprived for 6 
hours. Both groups were ‘“‘rewarded”’ 
only by the sound of the reinforcer, 
which had been previously associated 
with the presentation of water. The 
6-hour group responded less than the 


23-hour group, its rate being lower 
than it had previously been in an 
unrewarded free operant situation. 
Also, the 6-hour group did not differ 
significantly from a control group 
which had not had any secondary 


reinforcement training. It was con- 
cluded (a) that animals could be 
motivated by a secondary reinforcer 
when primary motivating conditions 
differed between training and test 
sessions and (4) that some type of 
strong primary motivation is neces- 
sary if the animal is to work for the 
secondary reinforcer. 

Schlosberg and Pratt (36) used 
the sight and aroma of inaccessible 
food as a secondary reinforcer. Rats 
who were run in a single unit T maze 
while hungry learned to select the 
correct arm. Errors increased mark- 
edly whenever the rats were run 
while satiated. 
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Wike and Casey (42) rewarded the 
runway performance of satiated rats 
with food pellets. These animals per- 
formed better than controls who re- 
ceived nothing. There is a decided 
difference between the results of the 
Schlosberg and Pratt study, in which 
the subjects only saw and smelled 
the food, and the Wike and Casey 
study, in which the subjects were per- 
mitted to manipulate the food as well. 
It is conceivable that the Wike and 
Casey experiment involved a ma- 
nipulatory drive, and that secondary 
reinforcement was not an effective 
factor. This view could be explored 
by running a satiated group which 
would find manipulable, inedible ob- 
jects in the end-box. 

The results of a study by Seward 
and Levy (38) are somewhat equivo- 
cal. The rats’ preferences for either 
end-box position in a single unit T 
maze was determined. During the 9 
days of training, half of the subjects 
received reinforcement (food and 
water) in the preferred end-box 
(Group P), half in the nonpreferred 
end-box (Group N). The?animals 
were then run while satiated for 7 
days. There was a significant differ- 
ence in favor of Group P, in the pro- 
portion of choices of the originally 
preferred position. This difference 
did not increase over test days, indi- 
cating that while satiated rats can 
be motivated by secondary reinforc- 
ers, this motivation does not lead to 
improved learning over time. 

Both resistance to extinction (27) 
and learning (13, 36, 38, 42) meas- 
ures yield the conclusion that sec- 
ondary reinforcement strength in- 
creases with increased drive state. 
There is still too little evidence to per- 
mit us to decide whether or not sec- 
ondary reinforcement is effective 
with satiated subjects. Estes (13) 
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and Schlosberg and Pratt (36) have 
obtained negative results, while Wike 
and Casey (42) and Seward and Levy 
(38) have offered evidence to sug- 
gest that satiated subjects are influ- 
enced by secondary reinforcers. 
There appears to be a need for ex- 
tensive, well-controlled research 
which will permit the statement of 
those experimental conditions under 
which satiated animals are motivated 
by secondary reinforcers. 


Generalization of Drive 


In a number of experiments, sub- 
jects have been tested for secondary 
reinforcement under motivating con- 
ditions other than those present dur- 
ing training. It has been previously 
pointed out that Estes (13) has 
shown that secondary reinforcers 
motivate behavior in the presence of 
a drive other than that present during 
training. Estes (14) also found trans- 
fer effects in two other experiments. 
However, the experimental group re- 
sponded at a lower rate than a group 
learning under the original motivat- 
ing conditions. 

D’Amato (7) trained thirsty rats 
in a runway, rewarding them with 
water in a white cup in the goal box. 
They were then tested, while hungry, 
ina T maze, the correct response con- 
sisting of a turn to the former goal 
box. The correct turn was made sig- 
nificantly more often than chance ex- 
pectancy, thus supporting the hy- 
pothesis that secondary reinforce- 
ment can be effective under motivat- 
ing conditions other than those prev- 
alent during training. Similar results 
were obtained in a second experi- 
ment, in which the rats were trained 
while hungry, and run in the T maze 
while thirsty. 

Wike and Casey (41) found that 
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thirsty, food-satiated rats ran faster 
to an end-box containing food pellets 
than did similarly motivated rats 
who ran to an empty end-box. This 
again suggests that secondary rein- 
forcers are effective in the absence of 
the relevant drive. However, as in 
the previously considered study by 
these authors (42), there can be no 
assurance that the reinforcing factor 
was not the manipulability of the pel- 
lets. 

In the first of two experiments, 
Reid and Slivinske (34) measured re- 
sistance to extinction of a bar press- 
ing response which was consistently 
followed by a click. Two groups of 
rats had been trained to discriminate 
between food and water on the basis 
of a relevant drive. They were then 
deprived of food, and trained to bar 
press for food pellets, which were ac- 
companied by a click. Half of these 
animals were then tested while hun- 
gry, the other half while thirsty. An- 
other group of rats had no discrim- 
ination training, but were also trained 
to bar press for food pellets, and were 
also subdivided into two extinction 
groups. Assuming that generaliza- 
tion is a failure to discriminate, the 
authors predicted (a) that of the two 
hungry groups, the one with discrim- 
ination training would show greater 
resistance to extinction and (0) that 
of the two thirsty groups, the one 
without discrimination training would 
respond at a higher rate. In regard 
to the first hypothesis, no significant 
results were obtained. In regard to 
the second hypothesis, significant re- 
sults, opposite to the predictions, 
were obtained. The authors con- 
cluded that secondary reinforcement, 
as they measured it, does not gener- 
alize from one drive to another. 

It is apparent that the strength of 
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secondary reinforcement is greatest 
when measured under those drive 
conditions which were present during 
training. There is agreement, how- 
ever, that secondary reinforcers are 
effective in the presence of an irrele- 
vant drive, when the measure of their 
effectiveness is the learning of a new 
response. Reid and Slivinske, at- 
tempting to account for their failure 
to show transfer of secondary rein- 
forcement have emphasized that they 
were measuring resistance to extinc- 
tion. It is true that operational dif- 
ferences exist between the Estes 
studies on the one hand and the Reid 
and Slivinske study on the other. 
There is no obvious reason, however, 
for suspecting that the learning of a 
new response would occur in the 
presence of a different drive state, 
while the maintenance of an old one 
would not. It indeed appears quite 
reasonable to expect the reverse. It 
should also be noted that Webb (40) 
has shown that an irrelevant drive 
can be effective in maintaining a 
higher response rate during extinc- 
tion. 

The results of this area are further 
confounded by two factors, the diffi- 
culty of ensuring satiation, and the 
difficulty of equating drives. Estes 
(14) has pointed out that since thirst 
reduces food-intake, thirsty rats feed- 
ing ad libitum on food may not com- 
pletely reduce their hunger. Osgood 
(31, p. 435) has suggested the use of 
drives other than thirst and hunger 
as a possible way of circumventing 
this difficulty. The second difficulty 
is more amenable to investigation. It 
might prove interesting to hold one 
drive constant during training and 
vary the extent of the irrelevant 
drive during test sessions, and to hold 
the irrelevant drive constant during 
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the test, and vary the relevant drive 
during training. 
CONCLUSIONS 

The secondary reinforcement lit- 
erature yields few conclusions which 
can be substantiated by a number of 
experiments, and which are not con- 
tradicted by other experiments. 
There is no consistent picture of the 
effects of schedules of reinforcement, 
amount of primary reinforcement, 
satiation or irrelevant drives. Both 
the discrimination hypothesis and 
the discriminative stimulus hypothe- 
sis must deal with experimental re- 
sults which do not appear to be easily 
reconciled to these particular ap- 
proaches. It is apparent that we have 
made only a tentative start towards 
an understanding of secondary rein- 
forcement and the variables which af- 
fect its strength. There are a number 
of problems which future investiga- 
tors might well consider. 


Methodology 


A number of writers have pointed 
out that two types of measures have 


been used in secondary reinforce- 
ment experiments, i.e. either re- 
sistance to extinction or learning of a 
new response. Reid and Slivinske 
(34) have suggested that different 
phenomena are involved and that the 
results of resistance to extinction 
studies may best be explained in 
terms of a discriminative stimulus 
hypothesis. Certainly the field is ripe 
for a systematic comparison of these 
two sets of operations. Can con- 
sistent differences be shown, over a 
number of parameters, when other 
variables (e.g. the neutral stimulus, 
the apparatus, the number of train- 
ing trials) are held constant? A re- 
search program dealing with this 
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point might do much to yield a clear 
definition of secondary reinforce- 
ment, and of the operations necessary 
to establish it. 

The measurement technique is 
only one of a number of variables 
which could account for the incon- 
sistency of results in this area. Com- 
parison of results is difficult when 
there is little standardization of ap- 
paratus, criterion, and controls. T 
mazes, runways, Skinner Boxes, and 
jumping stands have all been used. 
Subjects have been run for various 
numbers of trials, or for various pe- 
riods of time, or until various periods 
of time have elapsed since the last re- 
sponse. Many of the studies are in- 
adequately controlled in the sense 
that no comparison group (either a 
nonsecondary reinforcement group, 
or a primary reinforcement group) 
was run. The experimenter has the 
responsibility of indicating how pow- 
erful, or how slight, the effects of sec- 
ondary reinforcement were at any 
level of the parameter under investi- 
gation. Saltzman’s (35) use of a pri- 
mary reinforcement group demon- 
strates that a powerful secondary re- 
inforcement situation can be estab- 
lished in the laboratory. Miles’ (27) 
investigations of drive and habit 
strength parameters permit compari- 
son between secondary and nonsec- 
ondary reinforcement groups at all 
points on the parameters, and, in this 
respect, should serve as a model for 
future investigations. Unfortunately, 
there are a number of studies re- 
viewed in this paper which lack such 
comparison groups. 

The techniques used in data an- 
alysis have generally been unsophisti- 
cated. The ¢ test has been used re- 
peatedly in situations requiring the 
use of analysis of variance followed 
either by “post-mortem” tests (39) 
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or, with ordered variables, orthogonal 
polynomials (18). Experiments in 
this area invariably involve measures 
taken over time or trials, and often 
over a number of points of a param- 
eter. In many of these studies, in- 
formation about the shape and rate 
of change of such functions could be 
obtained by the proper use of trend 
analysis techniques (1, 18). It is time 
that psychologists realized that the 
formulation of behavioral laws neces- 
sitates information about more than 
the differences in location of groups. 


What its a Neutral Stimulus? 


One of the most surprising aspects 
of research in this area is that little 
attention has been paid to the neutral 
stimulus . . . what it is and how it is 
related to the primary reinforcer in 
the learning situation. Experiment- 
ers have used buzzers, tones, clicks, 
and lights of various intensities as 
well as white and black end boxes as 
neutral stimuli. It is doubtful that 
these are all equally ‘“‘neutral.’’ It is 
quite possible that the particular 
stimulus chosen for pairing with the 
primary reinforcer is an important 
variable. There are recent studies 
(17, 32), for example, indicating that 
light functions as a reinforcer for rats, 
and that its effectiveness is related 
to its intensity. It would certainly 
be worthwhile to vary the intensity 
of the ‘‘neutral’’ stimulus, to ascer- 
tain whether any general relation ex- 
ists between intensity and secondary 
reinforcement strength. The results 
of a study by Fink and Patton (16) 
are also suggestive. Rats learned a 
drinking response in the presence of a 
complex of light, sound, and touch. 
The removal of any of these caused a 
decrement in amount consumed, but 
the size of the decrement was a func- 
tion of which component was re- 
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moved. The concept of a “neutral” 
stimulus therefore appears to be an 
unprofitable one. However, there 
are many stimuli whose reinforcer 
capacities change after pairing with a 
primary reinforcer. The extent of 
such increments in reinforcement ca- 
pacity as they relate to the physical 
properties of the stimulus seems 
worthy of systematic investigation. 

A distinction may be made be- 
tween two techniques for establishing 
secondary reinforcers. The stimulus 
to be conditioned may be presented 
with, or immediately before, the pri- 
mary reinforcer as in classical con- 
ditioning and as in the bulk of the 
studies reported here. On the other 
hand, the subject could be required 
to manipulate the stimulus in order 
to obtain the primary reinforcer, as 
in operant conditioning and as in 
Myers’ (29) study with school chil- 
dren. In both situations the rein- 


forcement capacity of some stimulus 


has been increased, but the training 
operations differ. One may ask 
whether either situation is generally 
more effective when other variables 
are held constant, and if so, whether 
this difference in effect is due to dif- 
ferences in proprioceptive feedback, 
the utilitarian aspect of the token, 
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the period of time for which the stim- 
ulus is available on each trial, or some 
other factor. Here again is a problem 
which has received scant attention, 
but which might reveal information 
about those factors which facilitate 
the establishment of effective second- 
ary reinforcers. 

This paper has emphasized the 
evaluation of experimental condi- 
tions which may affect strength of 
secondary reinforcement and has ig- 
nored the role of secondary reinforce- 
ment as an explanatory concept in 
learning theory. Since the concept of 
secondary reinforcement has_ been 
widely regarded as a panacea for the 
reinforcement theorist’s ills, and has 
therefore assumed a vital role in cer- 
tain learning theories, this failure to 
relate the data to theory may perturb 
some. The author feels that second- 
ary reinforcement is inadequately de- 
fined and inadequately demonstrated, 
that there is much disagreement 
about its relation to a number of vari- 
ables, and that there are many gaps 
in our knowledge. Thus the use of 
secondary reinforcement as a founda- 
tion for any theory seems premature. 
The need, at this time, is for further 
and better research, rather than for 
more theory or defense of theory. 
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In the 1930's, Dennis and his asso- 
ciates began the systematic study of 
exploratory behavior, centering their 
work on spontaneous alternation 
(23, 24, 25, 75). They determined the 
effect of such variables as repeated 
trials, end-arm preference, length of 
end-arm, number of choice points in 
tandem and number of alternatives 
on spontaneous alternation. These 
studies were followed by Heathers’ 
study (37) which seemed to incor- 
porate the behavior neatly within 
Hullian theory. The renewal of in- 
terest in the area was spurred by find- 
ings which showed that spontaneous 
alternation could not be explained by 
existing constructs and that it re- 
quired new types of explanation (30, 
48). 

Since then there has been a growing 
interest in the behavior by which an 
organism increases its exposure to the 
various parts of its environment. The 
interest is, in part, a result of the reg- 
ularities found in this type of behav- 
ior. These regularities are so striking 
that in several cases, the behavior 
forced itself upon the attention of in- 
vestigators who were initially con- 
cerned with other variables (57, 58, 
60, 77). The renewed interest is also, 
in part, a result of the decreased em- 
phasis on orthodoxy in both concepts 
and areas of investigation. This re- 
laxation followed the fading of the 
sharp theoretical boundaries of the 
thirties and forties. 


1 Based on a paper read at the Midwestern 
Psychological Association Meetings, 1957. I 
am indebted to Daniel E. Berlyne for his help- 
ful comments on an earlier version of the 
paper. ; 
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The interest in exploratory behav- 
ior has manifested itself in well over 
70 experimental and theoretical pa- 
pers. The experiments concern the fol- 
lowing situations: 

1. Spontaneous alternation ar- 
rangements. A rat is permitted to 
make two successive choices of arms 
of a T maze. It usually displays a 
marked tendency to choose a differ- 
ent arm on its second trial than on 
its first. This occurs both with and 
without rewards. 

2. Exploratory situations. An ani- 
mal is placed in a complex environ- 
ment such as a Dashiell maze. It 
will usually move so as to traverse a 
large number of units in this environ- 
ment. (The spontaneous alternation 
arrangement may be viewed as a 
simplification of the exploratory situ- 
ation.) 

3. Reactivity tests. An animal is 
presented with a set of stimulus ob- 
jects and the responses, i.e., ap- 
proach, manipulation, are recorded. 
A change can then be introduced in 
the set of stimulus objects and the 
same observations made again. Re- 
sponsiveness is greatest to new ob- 
jects. 

Work with these situations has 
yielded a number of clear findings. 
In general, the animal behaves so as 
to maximize contacts with new parts 
of the environment. Its responsive- 
ness decreases systematically with 
continued exposure to the situation 
but recovers when the animal is ab- 
sent from the environment. There 
have also been a number of learning 
situations used in which it has been 
demonstrated that animals will learn 
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in order to obtain access to new stim- 
uli or exploratory situations. 

Some of the work has generated, 
and in turn, been directed by three 
concepts: curiosity, exploratory 
drive, and stimulus satiation. The 
differences between these concepts, 
the new problems they lead to, some 
other approaches and the possibilities 
of broader formulation will be con- 
sidered here. 


CURIOSITY 
The first concept, that of curiosity, 
was developed by Berlyne (3), as 
part of a program of extending Hul- 
lian principles to the area of per- 
ception. It is embodied in two postu- 
lates (2): 


When a novel stimulus affects an organ- 
ism’s receptors there will occur a drive-stimu- 
lus-producing response called curiosity. 


As a curiosity-arousing stimulus continues 
to affect an organism's receptors, curiosity 
will diminish. This diminution takes place 
under the Hullian model of extinction with 
both reactive inhibition and conditioned in- 
hibition generated. 


In other words, a novel stimulus 
leads to a response which, in turn, 
leads to a drive stimulus. With con- 
tinued exposure there is extinction of 
the curiosity response. 

Some findings out of the experi- 
mental work stimulated by this con- 
cept are the following: 

1. That a place with numerous or 
complex stimuli is explored more 
than a place with few or simple stim- 
uli. Rats entered an alcove in an ex- 
ploratory box more frequently if it 
contained a wooden cube than if it 
was empty (7). 

2. That the amount of exploration 
decreases sharply with continued ex- 
posure (2, 7). 

3. That there is a permanent de- 
crement in exploration after the first 
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experience with a situation (2, 7). 
The number of entries into the al- 
cove in the exploratory box declined 
in successive days. 

There is further support for the 
first two points in the work of several 
experimenters (13, 45, 72, 73). There 
is some disagreement concerning the 
permanence of the effects of exposure 
to a set of stimuli or an environment. 
Montgomery does not find evidence 
for decrement from session to session 
(47, 49). Most of the evidence seems 
to support Berlyne’s findings (63, 
72). Berlyne has also done extensive 
work on human attention to change 
(4) and human curiosity (5, 6). For 
the latter area he employs a different 
set of constructs. 


EXPLORATORY DRIVE 
The second concept is that of ex- 
ploratory drive. This has been most 
extensively used by Montgomery. 


The concept has not been greatly 


elaborated. It is simply a drive that 
is elicited by novel stimuli. Mont- 
gomery also states that the strength 
of the tendency aroused by this drive 
is a decreasing function of time of ex- 
posure. Montgomery and his associ- 
ates demonstrated the following 
points: 

1. That spontaneous alternation 
is a function of stimulus rather than 
response characteristics. This was 
demonstrated in a cross-shaped maze 
with two starting boxes. When rats 
are started from opposite boxes in 
successive trials, they will alternate 
the end arm chosen even though this 
means repetition of the response, 
e.g., right turn (48). 

2. That spontaneous alternation 
is independent of the amount of work 
done in the two alternatives. Rats 
run in a Y maze with rewards for 
pressing levers in the end arms 
showed no difference in amount of 
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alternation when the weights on the 
levers were varied (46). 

3. That animals will learn to choose 
the alternative that leads to explora- 
tory opportunities. Rats will learn to 
choose one arm of a Y maze or to 
make a black-white discrimination 
in order to gain access to a Dashiell 
maze (52, 55). 

4. That the amount of exploratory 
behavior decreases regularly during 
one session in a maze and recovers 
after a period of absence from the 
maze (47, 49). 

5. That decrement in exploratory 
behavior produced by one stimulus 
situation generalizes to other situa- 
tions. Rats were permitted to ex- 
plore successively H mazes that dif- 
fered in luminance. The number of 
units traversed during a session on 
one maze depended on its similarity 
to the maze previously explored (49). 
The more similar the mazes, the less 


the amount of exploration on the 
succeeding maze. 

6. That exploratory behavior is 
independent of opportunity for ac- 


tivity. Two groups of rats were 
housed in small cages. One group had 
access to an activity wheel, the other 
did not. No differences were found in 
the amount of maze exploration 
shown by the groups (51). 

Montgomery and his co-workers 
also worked on the effects of hunger, 
thirst, fear and sensory deprivation 
upon exploratory behavior (50, 53, 
54, 56, 79). 

With respect to the findings on 
learning, Montgomery claims that 
the reinforcement is based not on 
drive reduction but on drive in- 
crease.? Berlyne and Slater (9) sub- 
sequently carried the investigation of 
learning based on exploratory rein- 
forcement further. They found that 


2 Drive increase reinforcement has been 
discussed at length by Leuba (42). 
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the effective aspect of the reinforcer 
could be either the spaciousness of 
the end box or the complexity of 
stimulation presented by the end box. 


STIMULUS SATIATION 


The concept of stimulus satiation 
was originally set up to furnish an al- 
ternative to a reactive inhibition an- 
alysis of spontaneous alternation. It 
is embodied in the following postulate. 

When an organism observes a stim- 
ulus, a quantity of stimulus satiation 
is built up. This quantity reduces the 
responsiveness of the organism to the 
stimulus. The longer the stimulus is 
present, the greater the amount of 
stimulus satiation built up. In the 
absence of the stimulus, this quantity 
dissipates. It is also postulated that 
stimulus satiation generalizes to sim- 
ilar stimuli (30). 

The concept contains elements 
similar to both the reactive inhibition 
and the conditioned inhibition con- 
structs of Hull. It is similar to reac- 
tive inhibition in the way in which it 
builds up and dissipates. It is similar 
to conditioned inhibition in that it 
is tied to environmental stimuli. 
Rothkopf and Zeaman* (59), and 
Broadbent (11) have presented simi- 
lar ideas. 

On the basis of the postulate a 
number of assertions were made and 
found to be supported by previous or 
subsequent experimental work. Some 
of the results are the following: 

1. Spontaneous alternation was 
demonstrated to be a function of 
stimulus factors, rather than response 
factors, (namely, reactive inhibition) 
(29). This was accomplished by 
means of the cross-shaped maze de- 
scribed above. 

2. The effect of time interval be- 

* Zeaman and his associates have carried 


out an intensive program of investigation in 
this area (59, 76, 77). 
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tween spontaneous alternation trials 
was shown to depend on the place in 
which the animal was detained (29). 
Delay between trials usually de- 
creases the amount of spontaneous 
alternation. When, however, rats 
were detained in the end arm they 
chose on the first trial, the amount of 
alternation was increased. 

3. Walker, et al. separated the ef- 
fects of extramaze and intramaze 
stimuli in spontaneous alternation, 
showing that both play a role (68). 
They used a maze that could be ro- 
tated about the choice point. When 
the maze was rotated between trials 
the animals were forced to alternate 
on the basis of either the intramaze 
or the extramaze stimuli. 

4. These investigators also re- 
evaluated the role of response factors. 
They demonstrated that if a response 
eventuated in differential stimulation 
it could determine spontaneous al- 
ternation (70). This was done by the 
use of a maze with banked pathways 
that accentuated the differences in 
the alternative responses available to 
the animals. 

5. Dember found that a varying 
alternative was preferred to a con- 
stant one (21) and that the greater 
the difference between variations, the 
greater the preference (22). In the 
experiments a T or ¥ maze with glass 
doors blocking entry to the end arms 
was used. The rats were exposed to 
both end arms by being permitted to 
explore the choice point. The glass 
doors were then removed allowing the 
animal to make its choice of one of 
the alternatives. In the first experi- 
ment cited above the arms differed in 
color, e.g., one black and one white, 
during the exposure period. Immedi- 
ately before the choice was permitted 
one of the alternatives was changed 
so that it was the same as the other. 
The animals prefer the changed al- 


ternative. In the second experiment 
the two alternatives also differed in 
color, e.g., one black and one gray, 
and then were both changed to an- 
other color, e.g., both to white. The 
animals prefer the arm showing the 
larger change (black to white). 

6. Walker (67) demonstrated a 
correlation between the discrimina- 
bility of alternatives as measured in 
learning situations and the amount 
of spontaneous alternation they elicit- 
ed. A cross-shaped, rotating maze 
was used that permitted the isola- 
tion of the effects of intra-maze, extra- 
maze and response-derived cues. It 
was found that those cues that influ- 
enced spontaneous alternation most 
strongly also were most effective as a 
basis for learning. For example, 
intra-maze cues produced more spon- 
taneous alternation than extra-maze 
cues. If reward was associated with 
intra-maze cues it produced faster 
learning than if it was associated with 
extra-maze cues. (The maze was ro- 
tated and the starting arm changed 
from trial to trial. In the first case 
the animal had to learn to choose a 
given arm, in the second case he had 
to learn to choose the arm on a given 
side of the room.) 

There have been a number of new 
developments in this area. Denny 
(26) has carried the concept into the 
area of learning effects and has pre- 
sented evidence that rats will learn 
to choose the less frequently experi- 
enced of two alternatives. Walker's 
work has led to his developing certain 
new views concerning neural action 
and the effect of reward (66, 67). A 
number of questions were raised con- 
cerning the stimulus satiation con- 
cept. One question concerned the 
manner in which an organism had to 
be exposed to an alternative in order 
for stimulus satiation effects to ap- 
pear. 
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1. Walker, et al., (69) on the basis 
of negative findings with a technique 
involving preliminary exposure of the 
animals to one alternative, suggested 
that stimulus satiation occurs only 
when a choice is made. 

2. Kivy, et al. (41) argued that ac- 
tive choice was not the prerequisite 
but that exposure to the alternatives 
in the context of the choice point was. 
These investigators allowed the ani- 
mals to preview two similar alterna- 
tives through glass doors at the choice 
point. One alternative was then 
changed, the glass doors removed, 
and the animals permitted to make a 
free choice. They chose the new, 
dissimilar alternative. 

Later findings, however, have indi- 
cated that neither the active choice 
nor the choice point context restric- 
tion may be necessary. 

1. Sutherland (61) found that 
when animals were prefed in one of 
two end boxes of a T maze and were 
then permitted to make a free choice, 
they chose the arm leading to the 
other end box. 

2. In another experiment (31), us- 
ing procedures similar to Walker, et 
al. (69), the animals chose the alter- 
native leading to the unexperienced 
end box. 

Another question concerns the as- 
pect of the stimulus that is effective 
in producing stimulus satiation. 
Dember (21) argues that novelty or 
stimulus change is the crucial char- 
acteristic. Berlyne (7, 9) has carried 
out more extensive investigation of 
the stimulus characteristics effective 
in eliciting exploratory behavior. 
Berlyne has also presented criticism 
of the concept on the basis of find- 
ings with truiman- subjects (8). 


MANIPULATION MOTIVE 


Harlow has presented the same 
elicited-drive notion found in Mont- 
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gomery and Berlyne's concepts in his 
discussions of the manipulation mo- 
tive. A number of experiments by 
him and his associates have been con- 
cerned with showing the persistence 
and reliability of the behavior in- 
volved and that it can be used as a 
basis for learning (20, 32, 33, 35, 36). 

Harlow indicated some time ago 
that the two drives, manipulation 
motive and exploration motive, are 
distinct on the basis of the consider- 
able persistence of the former (35). 
Butler's more recent work has, how- 
ever, shown the same persistence for 
behavior of this exploratory type (12, 
16, 17). The basis for distinction be- 
tween the two, therefore, no longer 
exists. 

It may be suggested that both 
types of behavior be subsumed under 
one of the concepts introduced thus 
far. The advantage of doing this is 
that it suggests a number of aspects 
of manipulatory behavior that might 
display regularities similar to those 
found in exploratory behavior. Two 
predictions suggest themselves if this 
unified explanation is used and the 
Harlow puzzles are viewed as giving 
the subject stimulus changes as he 
unlocks them: 

1. Pre-exposure to the puzzles, 
particularly in their open state, will 
result in a lower rate of opening the 
puzzles. 

2. Puzzles that yield maximum 
stimulus change will be learned faster 
than those that present minimal 
stimulus change. For example, if 
Harlow’s puzzles were painted so 
that the hasp was blue on one side 
and yellow on the other, then open- 
ing the hasp would produce a marked 
change. It is predicted then that the 
monkey would learn faster than if 
both sides of the hasp were the same 
color. 

If these predictions proved accu- 
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rate, further predictions could be 
taken from the stimulus satiation 
postulate, for example, and trans- 
lated into the Harlow puzzle situa- 
tion. In the case of stimulus satia- 
tion, the predictions would concern 
the effect of such variables as number 
of parts of the puzzle, and presence 
or absence of the puzzle during inter- 
trial intervals. 


EMPIRICAL INVESTIGATIONS 


There have been several investi- 
gators carrying out studies with little 
allegiance to any theoretical con- 
structs. One of their major accom- 
plishments has been the extension of 
the findings concerning exploratory 
behavior to other species. 

1. Butler (12, 13, 14, 15, 16, 17) 
has demonstrated, with rhesus mon- 
keys, that exploratory activity is 
highly persistent, that it recovers from 
satiation, and can be used as a rein- 
forcer in instrumental response learn- 
ing and discrimination learning. 
Butler has developed, for his work, a 
variant of the Skinner box in which 
the operant is window-pushing. 

2. Thompson and his collaborators 
(62, 63, 64, 65) have carried out in- 
vestigations on both rats and dogs. 
The work with dogs has indicated 
the usual decline in exploratory ac- 
tivity during a session. It also shows 
differences in amount of exploration 
as a function of age and amount of 
sensory deprivation. 

3. Welker (71, 72, 73) has used 
chimpanzee subjects and found the 
same declines in exploratory behav- 
ior within a session, recovery after a 
rest period and an overall decline in 
repeated sessions. He also found that 
complex, changing objects were pre- 
ferred and that amount of ex- 
ploratory behavior was a function 
of age. 
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DIFFERENCES BETWEEN THE 
THREE CONCEPTS 


The three concepts—curiosity, ex- 
ploratory drive, and stimulus satia- 
tion are very similar. The similarity 
may be seen in the fact that almost 
all of the findings mentioned can be 
derived using any one of the three 
concepts. All three involve initial 
changes in behavior when a new 
stimulus is presented. All three in- 
volve decrements in this behavior 
with continued exposure. 

There are some differences and 
these are of two types: First, the gross 
difference in the words employed; 
second, the differences in implication. 
The difference in the wording has a 
heuristic effect. The associations 
aroused by stimulus satiation are 
somewhat different from those 
aroused by exploratory drive. From 
the first come experimental problems 
on stimulus characteristics, e.g., 
tramaze stimuli versus 


ex- 
intramaze 


stimuli. From the second come prob- 
lems concerned with learning based 


on exploratory drive. The wording 
difference is not so great as to prevent 
experiments on stimulus character- 
istics in the name of exploratory drive 
(49) or experiments on learning in 
the name of stimulus satiation (26, 
74). Each of the concepts has, how- 
ever, characteristics that distinguish 
it from the others. 

The unique characteristic of the ex- 
ploratory drive is that, modeled after 
a drive like hunger, it does not allow 
for long term effects of repeated ex- 
posure to a situation. Several times 
Montgomery underlined the fact 
that there was complete recovery of 
exploratory activity from one daily 
session to the next (47, 49). Other 
findings as indicated above, do not 
concur on this point (2, 7, 72). 
Berlyne’s curiosity postulate covers 
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these other findings by the presence 
of conditioned inhibition of the curi- 
osity response. Stimulus satiation 
can account for such effects by keep- 
ing the asymptote, to which it de- 
clines, above zero. 

The distinguishing characteristic 
of both exploratory drive and curi- 
osity as compared with stimulus sati- 
ation is that the former work by in- 
creasing responsiveness and activity 
level to new stimuli while the latter 
works by decreasing responsiveness 
and activity level to previously ex- 
perienced stimuli. This has some im- 
plication for learning based on these 
concepts as will be pointed out later. 

These in general are the differences 
between the concepts. Curiosity as 
opposed to exploratory drive involves 
conditioned inhibition of drive. Stim- 
ulus satiation as opposed to both uses 
decremental rather than drive fac- 
tors. 


PROBLEMS 


Of greater interest, perhaps, (than 
the differences between the three con- 
cepts) are some of the new problems 
and techniques that have arisen in 


this area. These fall into the follow- 
ing four areas. 

1. Learning 

2. Drive 

3. Stimulus effects 

4. Fear of novel stimuli 


LEARNING 


There have been numerous learn- 
ing experiments carried out in this 
area. In general, the subjects learn 
to choose the alternative which leads 
to stimulus changes or opportunity 
for exploratory behavior. In experi- 
ments such as Denny’s, the subjects 
learn to choose the alternative to 
which they had run less frequently. 
In other experiments the subjects 
learn to choose the alternative that 
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leads to a Dashiell maze or allows 
them to peek into another room. 
Even the Skinner box has yielded 
pertinent data. After a tradition of 
experiments in which rodents were 
demonstrated to learn in order to 
turn off lights, Kish, Marx, and 
others (40, 44) discovered that they 
will also learn in order to turn them 
on. The key factor seems to be varia- 
tion of stimulation rather than light- 
avoidance or light-approach. 

Certain issues may be raised con- 
cerning the mechanism by which 
such learning takes place. One is re- 
lated to whether the animal is learn- 
ing to approach one alternative or 
learning not to approach the other. 
This question can be given opera- 
tional meaning in terms of the iatency 
data obtainable in these learning ex- 
periments. If there are decreased 
running times or latencies as the 
trials continue, the mechanism would 
seem to be learning to approach a 
positive alternative. If, however, the 
running times or latencies increase 
then, the mechanism is more of the 
type of relatively reduced respon- 
siveness to one alternative. This is 
distantly related to the question of 
whether a drive-like or satiation-like 
mechanism is involved. At the pres- 
ent time the data on this point are 
not clear. This is as far as the issue 
can be pushed at the present time. 
No comparison of theories is possible 
until further spelling out of the vari- 
ous mechanisms occurs. For ex- 
ample, what is the relative speed with 
which the curiosity drive extinguishes 
as compared with learning based on 
it? 

DRIVE 

Another major concern is with the 

effect of drives such as hunger upon 


exploratory behavior. The results 
again have been somewhat conflict- 
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ing. Dashiell (19) in 1925 found that 
hungry animals explored more than 
satiated animals. Montgomery (50) 
found that they explored less, Adler- 
stein and Fehrer (1) that they ex- 
plored more, and Thompson (62) 
found no significant differences. 

The conflict of results is not sur- 
prising. First, on theoretical grounds 
the introduction of a drive has been 
postulated to have two effects. 

1. It energizes more strongly what- 
ever behavior is ongoing. 

2. It introduces drive stimuli. 
With respect to exploratory behavior 
these would have opposed effects. 
The energizing aspect of drive should 
give rise to more exploratory behav- 
ior. However, additional internal 
stimuli would reduce the relative im- 
portance of the external stimuli that 
the animal responds to in its explora- 
tory behavior. Therefore, there 
should be less exploratory behavior. 
Adding to the theoretical problem is 
the fact that the experiments were 
done in mazes that permitted a multi- 
plicity of choices. Using a complex 
maze for the measurement of these 
effects is something like using a group 
discussion situation to collect psy- 
chophysical data. A number of side 
effects can enter in to completely con- 
found the results. It has been pointed 
out (7) that one cannot easily tell in 
the free exploration situation whether 
the animal is standing still because 
he is not curious about what is around 
him or because he is very curious. 
Fehrer (28) and Zimbardo and Miller 
(78) have both recently simplified 
the exploratory situation by manipu- 
lating familiarity of parts of the test 
situation and have come up with 
somewhat clearer results favoring the 
original Dashiell assertion. Fehrer, 
for example, measured the amount of 
time spent in a new exploratory box 
when one group ran from a familiar 
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starting box and the other from a 
new, unfamiliar starting box. The 
first group spent more time in the ex- 
ploratory box. This difference was 
greater when the animals were hun- 
gry than when the animals were sati- 
ated. Further support for the 
Dashiell assertion may be found in 
the work of Campbell and Sheffield 
(18) on the effect of hunger on re- 
sponsiveness to environmental 
changes. 

The conflicting points on a the- 
oretical basis still remain. A predic- 
tion could be made that further ex- 
perimental work will reveal that the 
results obtained depend on how the 
two opposed effects of drive (energiz- 
ing and stimulus-producing) interact 
with aspects of the experimental situ- 
ation. For example, it could be pre- 
dicted that drive state would interact 
significantly with the discriminabil- 
ity of the alternatives presented. 
Furthermore, using experimental 
procedures that vary the stimulus- 
producing effects of drive (e.g., using 
animals with varying degrees of 
adaptation to cycles of food depriva- 
tion or using animals trained in vary- 
ing degrees to respond to drive-pro- 
duced stimuli) results in either direc- 
tion could be obtained. 


STIMULUS EFFECTS 


One of the most exciting charac- 
teristics of the work is the fact that it 
has led to the development of new 
techniques for answering the pri- 
mordial question that gave rise to a 
major part of comparative psychol- 
ogy and the psychology of animal 
learning. The question is “‘How does 
the animal see his world?’’ The first 
major inprovement in collecting data 
to answer this question was the Lash- 
ley jumping stand. The second was 
the equivalent stimulus method of 
Kliiver. These techniques although 
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considerably better than what pre- 
ceded them are all tedious and time- 
consuming and animal-consuming. 
They are animal-consuming because 
the effect of learning one discrimina- 
tion upon later discriminations poses 
problems that can be avoided only 
with the use of new subjects. The 
costliness of getting information in 
this manner probably led to the fact 
that work in this area has fallen far 
short of the promise implicit in the 
early work of Lashley and Kliiver. 
One result of this failure is seen in the 
absorption with the response side of 
behavior. Much psychological the- 
ory is dedicated to the proposition 
that it is impossible to know very 
much about the stimuli the animal 
is responding to. 

Out of the recent work on curiosity 
and stimulus satiation has come a 
simple technique that gives the ex- 
perimenter easy access to the percep- 
tual world of the animal. To find 
out how different A and B are toa 
subject, the experimenter simply al- 
lows him to satiate to one and then 
presents the second. The speed and 
frequency of approach is the measure 
of the difference of the two for the 
subject. This technique has been em- 
bodied in both the Kivy-Dember 
glass choice point technique (21, 22, 
41) and the Berlyne-Thompson ex- 
ploratory cubicle technique (7, 65). 
Information about stimulus differ- 
ences that in the past had been ob- 
tained only after weeks of training 
can in this manner be determined in 
a day or two. Furthermore, the sub- 
ject is available for further use either 
in continued work of this nature or 
for other types of experimentation 
since the effect of this type of expos- 
ure seems to be relatively transitory 
and with slight transfer effect. 


FEAR OF NOVEL STIMULI 


One of the major problems that re- 
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quires handling concerns the fact that 
novel stimuli may give rise to avoid- 
ance and a number of other fear-re- 
lated responses as well as approach. 
This point has been discussed by a 
number of investigators (38, 39, 53). 
Furthermore, the data of a number 
of the studies of exploratory behavior 
reflect these fear effects. For ex- 
ample, some of the data do not dis- 
play the usual simple decay function 
for amount of exploratory activity 
within a continuous session. In 
many cases there is an initial rise that 
may be ascribed to reduction of fear. 
And anyone who has handled animals 
in preparation for experimental work 
is well aware of the strength of these 
fear reactions to new situations. Any 
complete explanation must cover 
these effects. 

The two drive jormulations are 
particularly incomplete in this re- 
spect. Montgomery has postulated a 
twin fear-of-novel-stimuli drive. But 
this raises the question of predicting 
when fear and when exploratory 
drive should predominate. 

The stimulus satiation concept 
skirts this problem by leaving the re- 
sponse unspecified. The postulate 
merely says that novel stimuli bring 
out more strongly than familiar stim- 
uli whatever response the animal 
would make at that time to the situa- 
tion. Approach or avoidance tend- 
encies may be conceived of as initially 
determined by such operations as 
handling of the animal. This is, how- 
ever, not quite satisfactory. In order 
to handle these effects, it is necessary 
to move to a more general system. 
One possibility will be considered 
next in the discussion of general prob- 
lems raised by the work considered 
above. 


GENERAL ISSUES 


One of the general issues that has 
been raised concerns the ancient na- 
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tivist-empiricist controversy. There 
is, however, not likely to be much 
profit in disputes over whether the 
behavior is originally or primarily 
learned or unlearned. The important 
thing here is that some behavioral 
regularities have been found. Any- 
thing that furthers knowledge of the 
factors that control them or are asso- 
ciated with them deserves attention. 

Harlow's arguments that his ex- 
teroceptive drives must be unlearned 
and primary are not completely con- 
vincing. For example, he has em- 
phasized the fact that introducing 
food rewards disrupts the manipula- 
tion behavior and reasons from this 
that secondary reward cannot be in- 
volved. This argument must be 
questioned. The manipulation puz- 
zles presented to the monkeys are de- 
tour or Umweg problems. Direct at- 
tack on the part of the puzzle holding 
the goal object prevents solution. 


There are indications in previous 


work that raising motivation and in- 
centive levels (10, 43) has an inter- 
fering effect on solution of problems 
of this type. Harlow also rejects the 
learned basis of this manipulation 
motive since he claims manipulation 


has not been rewarded in the past.” 


His views are supported by his recent 
findings with Blazek and McClearn 
(34) on the early appearance of ma- 
nipulatory behavior in infant rhesus 
monkeys. The findings are, however, 
far from complete support for the 
argument. . 
Estes and Schoeffler (27) on the 
other hand, have recently suggested 
some experimental work to prove 
that spontaneous alternation can be 
learned. It is doubtful whether such 
experiments would settle the issue. 
The fact that the eyeblink can be 
conditioned does not mean _ that 
people blink their eyes because they 
have been conditioned to do so. 
Whether the behavior is learned or in- 
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nate is a genetic question and can be 
settled, if at all, only by a detailed 
genetic analysis of the behavior. 

Is there a more general system in 
which the concepts discussed here 
might be incorporated? One which 
immediately suggests itself is a his- 
torical learning model. This seems, 
however, to lead into the empiricist- 
nativist controversy rather than into 
the elucidation of new regularities in 
behavior. A somewhat different sys- 
tem may satisfy the requirements 
implied above. 

This system would stem from the 
following observations: 

1. Animals generally seek out new 
stimuli. 

2. Sometimes, new stimuli cause 
fright and freezing instead of ap- 
proach and exploration. 

3. The animal's reaction is af- 
fected by its previous experience, 
e.g., handling, prolonged isolation, 
etc. 

The first point has been borne out 
experimentally and systematized by 
the concepts discussed above. The 
second point has been noted a num- 
ber of times. The third point has re- 
ceived some study but the facts in- 
volved are, as yet, unclear (56, 63, 
79). Clarification will probably occur 
when the exploratory test situations 
are simplified as has been done in the 
case of the recent studies on the ef- 
fects of hunger on exploratory behav- 
ior (28, 78). 

The general system proposed here 
is the following. The organism is 
viewed as an information processing 
system that requires certain amounts 
of information per unit time. If the 
organism’s environment does not 
present this amount then the organ- 
ism is activated either to increase the 
amount that is presented by in- 
creased locomotion or to decrease the 
amount by avoidance, freezing, seiz- 
ure, etc. No way has been presented, 
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however, for determining whether 
the organism will approach or avoid 
new stimuli. The following postulate 
is, therefore, added: That the organ- 
ism’s information requirements are 
set by its past experience. An organ- 
ism that has had a high flow of in- 
formation directed at it in the past 
would have a high requirement or 
standard. An organism that has 
lived in an impoverished informa- 
tional environment would have a low 
requirement or standard. The organ- 
ism would respond in terms of the dif- 
ference between its individual stand- 
ard and the amount of information 
furnished by the situation. 

These ideas may be summarized in 
the following statement: The in- 
crease or decrease of activity with 
respect to parts of the environment 
is a function of the difference be- 
tween the average amount of in- 
formation the individual is accus- 
tomed to and the current rate of flow 
of information from the environment. 
The statement can be summarized as 


dA C 
dt 


where A is amount of activity, J is 
amount of information processed dure 
ing the organism’s life history and ¢ 
is time measured from the birth of the 
organism. 

There are, of course, other factors 
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that determine rate of change of ac- 
tivity. For example, the equation 
should contain additional terms to 
take into account limits on the activ- 
ity of the organism. Another equa- 
tion may also be added describing 
the relation of dJ/dt to A. 

From even this sketchy formula- 
tion, a number of new implications 
can be seen. These are in the follow- 
ing areas: 

1. The differential effects of early 
and late experience. New informa- 
tion can have a much greater effect 
on changing the organism’s standard 
(J/t) and, therefore, its behavior, 
early in life than late in life. 

2. The effects of aging. There are 
several factors that keep an organism 
in a limited area (e.g., fatigue, home 
territory, food supply). Therefore, as 
it grows older, it will receive less and 
less new information. This in the 
long run will affect its information 
requirement or standard. There are 
some data relevant to this point (63, 
72). 

In summary, three concepts em- 
ployed in this area have been com- 
pared; some of the new problems and 
techniques that they have made 
prominent have been mentioned, and 
possibilities for a broader framework 
for the area have been suggested. 
The final word will come, of course, 
from the laboratory. 
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This paper is concerned with some 
aspects of schizophrenic behavior 
that seem amenable to interpretation 
in terms of learning theory. There is 
no pretense of completeness or 
uniqueness of explanation, univocal 
experimental support or lack of 
other theories to explain the same be- 
havior. The advantage of this ex- 
planation has been the readiness with 
which it is tested, the success of the 
tests and the support which the clini- 
cal literature lends. 

The discussion will take the follow- 
ing form. (a) First we will review 
certain experiments studying the 
conditioning, generalization, and 


learning of schizophrenics and show 


how these results can be understood 
in terms of learning theory. (6) We 
will attempt to outline some possible 
conditions for the onset of the think- 
ing disorder in schizophrenia. Here 
we will be suggesting that generaliza- 
tion and high levels of anxiety may 
be mutually supportive and aug- 
mentative; generalization under these 
conditions may thus become exces- 
sive. leading to difficulties in sequen- 
tial thought. (c) The nature of the 
explanation of the thinking disorder 
will suggest the reason for the transi- 
tion from the acute to the chronic 
phase of the illness. The thinking of 
abstracted, irrelevant thoughts may 
be rewarded by anxiety reduction by 
removing disturbing ideation from 
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consciousness. This would increase 
the probability of the recurrence of 
these irrelevant thoughts and would 
be an admirable vehicle for continual 
anxiety reduction and transition toa 
chronic phase. 


RESEARCH ON CONDITIONING, 
LEARNING, AND GEN- 
ERALIZATION 


The lack of anxiety of the schizo- 
phrenic, often considered an aspect of 
“flat affect’ or emotionlessness, has 
received considerable attention in the 
clinical and experimental literature 
(1, 4, 6, 30). This reduction in reac- 
tivity has also been the focus of 
many theoretical discussions of the 
disorder. However, while ‘flat af- 
fect’’ might be a term descriptive of 
certain schizophrenic patients 
(mainly chronic, although even this 
has been questioned [41]), it has not 
normally been used in describing the 
incipient or acute patient. Thus 
Arietti calls the first stage of schizo- 
phrenia ‘a period of intense anxiety 
and panic.” Experimental studies 
seem to suggest that the acute patient 
is very reactive showing extreme 
anxiety (13, 36, 39, 61, 74, 79). Re- 
search also suggests that such an 
emotionally disturbed individual will 
take longer to recover from an affec- 
tive imbalance than will normals (13, 
14, 79). This hyperreactivity has 
manifested itself in studies of heart 
rate, the psychogalvanic response, 
startle reflex, reactions to painful 
stimulation, etc. These studies seem 
to point to a low threshold of emo- 
tional arousal in at least the acute 
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schizophrenic. Recent work in the 
area of conditioning and learning has 
identified states of emotional arousal 
as contributing (as do states such as 
hunger and thirst) to drive strength, 
a construct postulated by Hull to rep- 
resent the motivational force of the 
behavior of the organism (19). 

All of the above may be taken to 
suggest that acute schizophrenics are 
organisms in a state of heightened 
drive. Hull's theory (29) and exten- 
sions of this theory make specific pre- 
dictions of the effect of this height- 
ened drive state on behavior. In 
general, the effect of heightened 
drive is to increase the response 
strength of any habit tendencies 
that may be aroused in a given situa- 
tion. Thus, in general, the hungrier, 
or more anxious, or more fearful the 
organism, the greater hiS drive and 
the greater the speed and amplitude 
of his responses. 

In a simple conditioning situation 
where the number of response alter- 
natives is restricted (usually to one 
possible response) high drive would 
augment the response strength of the 
conditioned response. Thus, a group 
with high drive (in this case schizo- 
phrenics) should show faster condi- 
tioning than a low drive group. There 
have been some studies that indicate 
that schizophrenics can be condi- 
tioned (5, 25, 37, 51, 59). Other 
studies have compared schizophren- 
ics with control groups for ease of 
conditioning. The earliest of these is 
the study by Pfaffman and Schlos- 
berg (58). They conditioned the 
knee-jerk response in 25 schizo- 
phrenics and 25 normal Ss. The 
schizophrenics conditioned faster. A 
study by Mays (42) and a study by 
Shipley (70) indicate that schizo- 
phrenics show faster conditioning of 
the psychogalvanic response than do 
normals. Recent studies by Taylor 


317 


and Spence, and Spence and Taylor 
indicate that schizophrenics show 
faster eye blink conditioning than 
normals or anxiety neurotics (73, 
76). The results of these several 
studies support the above prediction 
that schizophrenics show faster con- 
ditioning than normals. 

Stimulus generalization. When a 
response, having been trained to a 
stimulus, is also elicited by similar 
stimuli, stimulus generalization may 
be said to have occurred. As pointed 
out above, the effect of increased 
drive is to increase the response 
strength of aroused habit tendencies. 
As a consequence, high drive tends 
to produce heightened generaliza- 
tion responsiveness. It is, therefore, 
reasonable to expect, on the basis of 
these speculations, that schizophren- 
ics would show elevated generaliza- 
tion responsivity. 

On the basis of clinical observation 
Schilder (67) first remarked on the 
difficulties schizophrenics have in 
tasks involving differentiation. 
Bender and Schilder studying condi- 
tioned withdrawal from shock (5), 
noted extreme over-generalization 
from their schizophrenic Ss. Cam- 
eron has spoken of over-inclusion and 
the broadening of the generalization 
gradient on the part of schizophrenics 
(7, 8, 10). Garmezy (21), studying 
generalization along the dimension of 
pitch, found schizophrenics showing 
more generalization than normals. 
This effect was especially marked 
under conditions of stress (strong 
drive arousal). Mednick, using the 
dimension of space found that schizo- 
phrenics, especially acute patients, 
generalized more than normals (44, 
45). Dunn tested schizophrenics with 
social and nonsocial materials find- 
ing, with social materials, greater 
generalization than was shown by the 
control group (17). 
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The several studies cited support 
the prediction that schizophrenics 
show elevated generalization respon- 
sivity. 

Complex learning. For purposes of 
this discussion a complex learning 
task will be defined as a situation in 
which many irrelevant and incorrect 
habit tendencies are aroused with 
which the correct response must com- 
pete. For example, in the serial learn- 
ing of a word list, words other than 
the next correct response are poten- 
tial competing responses. In _ this 
context high drive acting impartially 
upon correct and incorrect response 
tendencies will tend to push many ir- 
relevant responses above the evoca- 
tion threshold (20, 75). The supra- 
threshold irrelevant tendencies will 
interfere with the correct responses, 
causing a relatively large number of 
errors and relatively slow attainment 
of a list criterion. Thus, in contrast 
to the conditioning-type situation, it 
is predicted that in complex response 
situations schizophrenics will reach a 
criterion more slowly than normals 
and with more errors. Relative to 
this prediction there are a consider- 
able array of studies demonstrating 
poor performance by schizophrenics 
in complex tasks (4, 30, 31). The Es 
often report that the schizophrenics’ 
performance is retarded by irrele- 
vant, incorrect responses. For ex- 
ample, Cameron’s concept of inter- 
penetration might be understood in 
these terms (9). A paired associate 
verbal learning study by Hall and 
Crookes showed schizophrenics per- 
forming less well than normals. Hall 
and Crookes attribute the poor per- 
formance to extralist intrusions (26). 
As pointed out above, Hullian theory 
would explain this in terms of high 
drive indiscriminately increasing the 
probability of remote, irrelevant re- 
sponses being evoked. 
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As defined above, a paired associ- 
ate verbal learning task is a very 
complex task. However, the com- 
plexity can be minimized in several 
ways. Intralist similarity and intra- 
list cross associates could be largely 
eliminated. Words which are al- 
ready dominant associates can be 
chosen as the response members of 
the associate pairs; this would make 
the most probable associates correct 
and eliminate them as possible inter- 
fering tendencies. Such a list of 
paired associates would contain pairs 
such as “black-white” and “‘table- 
chair."’ While this list minimizes the 
possibility of competing responses, 
such responses are still very possible. 
However, in this relatively low com- 
plexity situation the present orienta- 
tion would predict that the schizo- 
phrenics would learn the list at least 
as quickly as normals and with at 
least a comparable number of errors. 
The ‘‘at least’’ refers to the possibil- 
ity that complexity is so reduced 
that the task approaches the level of 
a conditioning situation. If the task 
is of low enough complexity the schiz- 
ophrenic should then perform better 
than the normals. 

The complexity of a paired associ- 
ate list may also be maximized. An 
example of such a list may be illus- 
trated by the associate pairs: 


63 . 
lamp————light 
» 


83. 
pa an 
<.001 


While in the low complexity list we 
took the most probable word associ- 
» ate to a stimulus word and made it 
the correct response, in this maxi- 
mum competition list we have made 


it an incorrect response. As noted, 
the probability of associating ‘‘gas”’ 
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to ‘“‘dark”’ is less than one in a thou- 
sand (65), while the probability of 
associating “‘light’’ to ‘‘dark’’ is 
.83. Thus, “light” is a highly proba- 
ble erroneous response to the stimu- 
lus “‘dark.”’ In view of the low proba- 
bility of the “dark-gas’’ pair other 
erroneous associates to “‘dark’’ such 
as “‘night”’ also have a high probabil- 
ity of evocation. High drive will tend 
to arouse relatively more erroneous 
associates and will give these associ- 
relatively greater response 
strength. Thus schizophrenics would 
be predicted to make more errors and 
to take longer to learn a high com- 
plexity list. Mednick and DeVito 
(48) compared the learning of schiz- 
ophrenics and normals on such mini- 
mum and maximum complexity lists. 
The schizophrenic Ss learned the low 
complexity list more quickly than 
the normals, while the normals 
learned the high complexity list more 
quickly. The interaction of Groups 
X Lists was very highly significant 
(F=258.1 at 1, 82 df). 

Another instance of the increasing 
difficulty schizophrenics have as a 
function of increasing task complex- 
ity is described by Hunt and Cofer. 
From the rich data collected by the 
Worcester State Hospital group (32) 
in the 1930's, Hunt and Cofer com- 
pared the difference in the perform- 
ance of normals and schizophrenics in 
reflex time, simple reaction time, and 
discrimination reaction time, tasks 
which are graded in complexity. 
Hunt and Cofer comment from an 
analysis of this and other data 
‘* .. we have quantitative evidence 
that the deficit becomes greater as 
the complexity of the task increases 
(31).” 

Thus, three characteristics of schiz- 
ophrenic behavior which reliably dis- 
tinguish them from normals are: (a) 
schizophrenics more easily acquire a 


ates 
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conditioned response; (6)  schizo- 
phrenics show greater stimulus gen- 
eralization responsiveness; (c) schizo- 
phrenics have great difficulty per- 
forming well in complex situations, 
being plagued by irrelevant, tan- 
gential associative responses compet- 
ing with the adequate mode of re- 
sponse. However, they do at least 
as well as normals on low complexity 
tasks. 

In the framework of the present 
orientation all: of these behavioral 
characteristics would be predicted in 
a group with extremely high drive. 
The Thinking Disorder 

Bleuler considered the ‘‘disturb- 
ances of association” a primary symp- 
tom of schizophrenia from which the 
other disordered behaviors stem. 

It appears as if those pathways of associa- 
tion and inhibition, established by experience 
had lost their meaning and significance. As- 
sociations seem to take new pathways more 
easily, and thus no longer follow the old pre- 
ferred ways, that is, the logical pathways 
indicated by past experience. ... Especially 
in acute conditions of schizophrenia, one often 
finds so complete a fragmentation of the think- 


ing processes that they cannot result in a com- 
plete idea or action” (6, p. 349-350). 


Cameron and Magaret described the 
disorder of thinking in much the same 
way. 

Contradictory, competing, and more or less 
irrelevant responses can no longer be excluded. 
... Schizophrenic patients themselves often 
complain about the confusion in their talk and 
thinking, saying that everything seems mixed 
up, the words do not come as they once did, 
thoughts rush in and are jumbled.... 
“There are a million words,” one patient said, 
“T can’t make sentences; everything is discon- 
nected.’’ Another patient made several at- 
tempts to speak and then gave up; the next 
day she complained her thoughts had been 
rushing through her mind so that she could 
say nothing, (11, p. 511). 


Observers differ in their theoretical 
interpretation of the thinking dis- 
order. Cameron refers to desocializa- 
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tion (11). Kraepelin speaks of dis- 
connection of thought (34); Gold- 
stein (22) interprets the disorder in 
terms of an impairment of abstract 
behavior; habit deterioration is Mey- 
er’s explanation (49); Pavlov (57) 
understands it as a_ sensitization 
caused by overstimulation leading to 
a condition of cortical inhibition; 
Hanfmann and Kasanin refer to a 
loss of generalizing ability (27). 
Bateson uses the concept of the 
double bind (2); Shakow notes the 
importance of the inability to main- 
tain a set (69). 

While these workers may differ in 
their theory, they will probably ac- 
knowledge that the statements of 
Bleuler and Cameron and Magaret 
describe the behavior they seek to ex- 
plain. This thought disorganization 
resulting from “irrelevant,” ‘‘frag- 


mented,’’ and ‘‘competing’’ associa- 
tions may also be understood in terms 
of the framework here presented. In 


terms of the above definition, think- 
ing is perhaps the most complex be- 
havior in which man can engage. 
There are thousands of verbal thought 
units that potentially compete with 
the single thought unit that may be 
demanded by a given context. (For 
purposes of this discussion a verbal 
thought unit may be informally de- 
fined as a major form class, a verb, an 
adjective, or noun.) These competi- 
tors may be synonyms, symbolic rep- 
resentatives, word associates, clang 
associates, etc. (12, 15, 35, 43, 54, 
60, 66). Due to previous association, 
or similarity of meaning or sound, 
some thought units are probable or 
strong competitors. Others, more 
remote and irrelevant, rarely have 
enough response strength to reach 
awareness. Predictions from an ex- 
tension of Hullian theory would sug- 
gest that the thinking of individuals 
with high drive would be disrupted 
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by the intrusion of the remote and ir- 
relevant thought units pushed above 
the threshold of awareness. The 
writer suggests that this action of 
high drive upon remote response 
tendencies is a major root of the dis- 
ordered thinking of schizophrenics. 
In support of this hypothesis, a re- 
cent study by M. Mednick shows 
that relatively remote associations 
have more response strength for high 
anxious than for low anxious normals 
(43). 

It may be instructive to make use 
of this general framework to attempt 
to briefly explain the possible origins 
of what Arietti calls the first stage of 
schizophrenia where the thinking dis- 
order originally manifests itself. This 
description of the development of the 
schizophrenic break grew from at- 
tempts at explaining the conditions 
for the onset of illness as it was de- 
scribed by early acute schizophrenics. 
It tries to reflect their feeling of being 
caught in expanding, spiralling vor- 
texes of anxiety and ideation recipro- 
cally supporting and augmenting 
each other. It also tries to remember 
that many of these early schizophren- 
ics will go on to become chronic. Un- 
less the acute and chronic phases are 
two separate illnesses, it seems likely 
that a single set of principles should 
explain both states. 

To begin with, the  preschizo- 
phrenic is an extremely anxious indi- 
vidual (1, 39, 40). (The possible ex- 
planations for this may run _ the 
gamut from endocrinological to psy- 
choanalytic to learning theories but 
will not be the concern of this paper.) 
In other words, he is an individual 
who strongly fears many stimulus 
situations. His high drive level 
causes him to display an abnormal 
amount of stimulus and associative 
generalization (3, 43, 46, 63, 64, 78). 
This means that stimulus events that 
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are in some way similar to the stim- 
ulus situations he has learned to fear 
will also tend to elicit anxiety re- 
sponses. (These stimulus events in- 
clude thoughts. ) 

Some cases learn to restrict their 
contact with anxiety provoking 
events and thoughts inasmuch as 
this avoidance is reinforced by anxi- 
ety reduction (50). Since they avoid 
potential anxiety-producing — situa- 
tions, learned anxiety never ex- 
tinguishes (72). In most cases, this 
borderline adjustment continues 
through life and is usually termed 
withdrawn or schizoid. 

In many cases, however, some life 
crisis or an untoward incident (later 
called the ‘precipitating event’’) in- 
terferes with this adjustment. This 


crisis or incident may take the form 
of the termination of adolescence, 
homosexual panic, an auto accident, 
the death of a loved one, or simply 
some morbid ruminating. In 


any 
case, the event is one which will raise 
the individual's anxiety level. For 
the highly anxious preschizophrenic, 
this imbalance is a serious affair 
which may have alarming ramifica- 
tions. For one thing, the high anxi- 
ous person will have a relatively 
large anxiety response to the pre- 
cipitating incident. This will tempo- 
rarily push his total drive state up to 
unusually high levels. One important 
consequence of this will be the at- 
tendant increase in the level and 
breadth of generalization responsiv- 
itv. While he previously reacted with 
fear to many stimulus situations, the 
increase in generalization will cause 
a large number of new stimuli to be- 
come potential anxiety arousers. The 
high anxious individual finds that 
some of the stimuli which were once 
safe and comfortable for him now fill 
him with uneasiness. While he once 
felt comfortable in the presence of 
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his superior, the incremented gradi- 
ent of fear stemming from learned 
reactions to his father now cause him 
to experience discomfort. 

Not only does the increase in gen- 
eralization increase the number of 
stimuli which will arouse a fear re- 
sponse, it also augments the ampli- 
tude of response to the old fear pro- 
ducing stimuli. The low anxious in- 
dividual can usually allow his anxi- 
ety level to “‘simmer down”’ by means 
of a good night's sleep. The high anx- 
ious person will find it hard to sleep; 
the pressure of the greatly increased 
anxiety keeps thoughts running 
through his mind. The thoughts will 
be partially cued by the ongoing anx- 
iety state and may relate to other 
periods of disturbance, causing still 
more upset. 

In summary, we find that this pre- 
cipating incident has a number of un- 
comfortable consequences. The con- 
sequences enumerated above will 
tend to increase the individual's anxi- 
ety level. Unfortunately, this will, in 
turn, serve to again raise the level 
and breadth of generalization re- 
sponsiveness. Again, the effect of 
this will be to increase the probability 
of his encountering a fear arousing 
stimulus by increasing the number of 
such stimuli. Also, the amount of 
fear that a previously adequate stim- 
ulus could arouse will be increased. 
Again, the individual's total anxiety 
level is likely to continue to rise. 
Subjectively, the individual will be- 
gin to feel very uncomfortable. 
Things which he could depend on to 
keep his anxiety down don’t work 
any more. The afternoon beer does 
not calm anymore; the bartender 
now makes him feel a bit uneasy. 
Also, situations which made him 
bearably anxious now tax his ability 
to control himself. 


Assuming continued stimulation 
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from the world and/or continued 
thinking, this reciprocal augmenta- 
tion of anxiety and generalization 
could theoretically continue una- 
bated until some upper physiological 
limit of anxiety and/or generaliza- 
tion is reached. Long before this 
point is reached, however, the behav- 
ior of the individual will become 
noticeably unusual. His drive level 
will keep thoughts racing through 
his mind. Many of these thoughts 
will be out of context or silly. His 
fear regarding the ‘‘craziness’’ and 
uncontrolled nature of his thoughts 
only serves to increase the insistence 
of these thoughts. The sudden lack 
of control he has over these thoughts 
will seem inexplicable. He is either 
“going crazy’ or there is some ‘‘ra- 
tional’ solution for all of this. In 
some cases, because of past experi- 
ence, a rational solution suggests it- 
self which is compounded of elements 
such as X-radiation, gamma rays, 
radio transmitters, and the FBI. 
This rational solution reduces anxi- 
ety more than the thought that he is 
going crazy. The solution is thus re- 
inforced, increasing the probability 
of its being called upon as a defense 
(anxiety reducer) in the presence of 
inexplicable anxiety or thoughts. 
Meanwhile, what is happening to 
his thinking behavior? As the spiral 
of anxiety and generalization mounts, 
his drive level may increase to an al- 
most insupportable degree. As this 
is taking place, his ability to discrim- 
inate is almost totally eclipsed by 
his generalization tendencies (67). 
Any unit of a thought sequence 
might call up some remote associate 
and this associate will call up still an- 
other remote associate. Clang associ- 
ates based on stimulus-response gen- 
eralization may be frequent. Body 
positions accidentally associated with 
any fleeting periods of anxiety reduc- 
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tion will tend to be continually and 
in some cases, continuously assumed. 
These will be rationalized (“If I 
move, evil wili envelop the world.’’) 
and may be maintained for long pe- 
riods of time. His speech may re- 
semble a ‘‘word salad.” He will be an 
acute schizophrenic with a full-blown 
thinking disorder. 

Much of the above description of 
this acute process rests upon the 
hypothesis of the reciprocal augmen- 
tation of anxiety and generalized fear 
responses. There is some support for 
an obvious deduction from this hy- 
pothesis. The reciprocal augmenta- 
tion model would predict slower ex- 
tinction of a learned fear response 
with massed trials; the longer the 
time between trials the greater the 
opportunity for the fear response 
from the last trial to decay and drop 
the total anxiety level back to the 
resting state. If the trials follow each 
other rapidly enough, Trial 2 will 
come at a time when the anxiety from 
Trial 1 has not yet been dissipated. 
Thus the total drive state at Trial 2 
will be the resting level plus the re- 
maining anxiety from Trial 1. Since 
the total drive level will be higher on 
Trial 2 than it was on Trial 1, the 
stimulus on Trial 2 should elicit an 
augmented anxiety response. This 
Trial 2 anxiety response should take 
longer to decay than that of previous 
trials and should in the manner out- 
lined lead to an augmented Trial 3 
anxiety response, and so on. Re- 
sponse fatigue might dampen this 
spiral effect somewhat. However, 
studies by Howat (28), Mednick (47), 
and Murphy and Miller (53) all using 
noxious UCSs, have obtained little 
or no extinction under the conditions 
of massed trials and relatively rapid 
extinction under spaced practice. 

This explication of the reciprocal 
augmentation process clarifies an im- 
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portant question. Why doesn’t 
everybody proceed to schizophrenia 
after an extremely anxiety provoking 
event? The answer lies in three fac- 
tors: the individual's original drive 
level, his rate of recovery from anxi- 
ety states, and the number of stimuli 
that elicit anxiety responses from the 
individual. 

Highly individuals will 
tend to have relatively strong anxiety 
responses. The resultant large incre- 
ments in drive will take long periods 
to decay (14, 16); during these pe- 
riods drive will continue to remain in 
a heightened state leaving the in- 
dividual prone to be swept up in the 
reciprocal augmentation spiral. 

If an individual has an abnormally 
slow recovery rate from anxiety 
arousal, a relatively small arousal 
may have a long term effect 
equivalent to that of a major anxiety 
response in a normal individual. Dur- 


anxious 


state 


ing this extended arousal period, re- 


anxiety re- 
sponses) will be heightened and gen- 
eralization will be increased. Darrow 
and Heath (14), Wulfeck (79), and 
Cohen and Patterson (13) have dem- 
onstrated that schizophrenics and 
highly anxious persons tend to have 
an abnormally recovery rate 
from anxiety arousal. This relation- 
ship holds even with allowance made 
for the magnitude of the anxiety 
response. 

Almost by definition, the number 
of stimuli which elicit anxiety will be 
higher for the high anxious person. 
Thus, he will find it relatively diff- 
cult to seek out soothing stimulation 
or thoughts to help mitigate his re- 
sponse to a crisis. Almost any place 
he turns will be fraught with aspects 
that arouse uneasiness. Many 
thoughts will contain elements which 
will generalize to anxiety provoking 
ideas. 


sponsivity (including 


slow 
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Thus, the low anxious person is not 
likely to demonstrate a large anxiety 
response to fear provoking stimuli; 
his anxiety response will decay rela- 
tively rapidly; he will find it rela- 
tively easy to avoid further anxiety 
stimulation. Thus, he is not likely to 
get enmeshed in the anxiety-gen- 
eralization spiral unless the _pre- 
cipating trauma is extremely fear 
provoking and this type of stimula- 
tion continues unabated. Behavior 
under conditions such as this was 
studied by Grinker and Spiegel (23, 
24) who observed schizophrenic be- 
havior in otherwise sound individuals 
who were subjected to the continuous 
strain of combat in World War II. 

It should be clear by now that high 
drive, slow recovery rate, and num- 
ber of fear arousing stimuli are highly 
correlated factors. A large anxiety 
response will take longer to decay. 
People who give large anxiety re- 
sponses will tend to have slower re- 
covery rates. Under conditions of 
high drive, generalization will be in- 
making for more stimuli 
which will elicit anxiety. This, in 
turn, will more anxiety. 
However, the highly anxious indi- 
vidual may escape the anxiety-gen- 
eralization spiral by avoiding con- 
tinued stimulation or by subduing his 
anxiety level by means of appropri- 
ate drugs (33, 52, 55, 56, 62, 68, 71, 
77). This ‘‘treatment”’ will not cure 
the individual; nor will it prevent 
breakdown at some later date. How- 
ever, it may prevent an acute break 
and lessen the danger that the condi- 
tion will proceed to chronicity. The 


creased 


produce 


source of the anxiety and slow recov- 
ery rate must still be ascertained and 
if possible, removed before any last- 
ing cure may be said to have been ef- 
fected. An interesting consideration 
of some _ neurophysiological ap- 
proaches to ascertaining the source of 
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the anxiety arousal is discussed by 
Malmo (18, 38). 


THE TRANSITION FROM THE ACUTE 
TO THE CHRONIC PHASE 

The spiralling process described 
above has its own built-in stabilizer 
which leads the patient to chronicity. 
The stabilizing process is conceived 
of as follows. 

In the midst of this high anxiety 
state each time the individual re- 
sponds with an anxiety-provoking 
thought the increment in drive will 
produce an increment in generaliza- 
tion. This may result in a highly gen- 
eralized, remote, irrelevant, tangen- 
tial associate. A necessary result of 
responding with this remote associate 
is the removal of the anxiety provok- 
ing thought from awareness. Thus, 
the remote associate will be accom- 
panied by drive reduction which will 
reinforce it as a response. This will 
increase its probability of occurring 


again in the context of the antecedent 
anxiety provoking thought or similar 


thoughts. This process occurring 
over and over again in many contexts 
will provide the patient with a reper- 
toire of anxiety-reducing though in- 
appropriate thought responses. At 
first his repertoire may be limited, 
making for an impression of stereo- 
typy. However, eventually (perhaps 
after several acute breaks) his think- 
ing will present a varied though dis- 
organized picture. At this point, if 
the patient, perceiving the disor- 
ganization, responds with the anxi- 
ety provoking thought, “I am going 
crazy,’ he can defend against it by 
making an immediate associative 
transition to an irrelevant, tangential 
thought or making use of a well- 
learned rationale such as ‘“‘the radi- 
ators are broadcasting to me.’’ This 
disorganized thinking will be con- 
tinually self-reinforcing since it will 
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enable him to evade anxiety provok- 
ing stimuli. Eventually it will be ex- 
tremely difficult to reach his aware- 
ness for any prolonged period with 
material that is anxiety provoking. 
Since he is not dependent on the 
world for much of his drive reduction, 
he will become more and more “‘es- 
tranged”’ from it. What is especially 
invidious is that he will find these 
newly-learned techniques extremely 
effective and efficient in controlling 
anxiety. The individual need not 
seek special kinds of stimulation; he 
need not engage in elaborate rituals; 
he need not obtain special equipment. 
He simply thinks irrelevant thoughts. 
As the term of his illness increases 
and he uses these techniques more 
and more he will demonstrate less 
and less emotionality. As the patient 
moves into the chronic phase of the 
illness he may develop the “‘flat af- 
fect’’ syndrome. In some cases, the 
remote associations may impel to ac- 
tion. In others, certain actions or 
postures may have regularly accom- 
panied early conditions of drive re- 
duction and may have been inci- 
dentally learned. These postures or 
mannerisms will tend to be repeated 
and to be called on to reduce anxiety. 
It may be important to note that 
even the chronic patient is in one 
sense a very anxious person. He has 
never had the opportunity to ex- 
tinguish his prepsychotic fears. They 
are still elicitable; all that is required 
is that one break through the schizo- 
phrenic’s “‘associative curtain.” 


SUMMARY 


An attempt has been made to view 
schizophrenia as a problem in learn- 
ing theory. The research in condi- 
tioning, learning, and generalization 
in schizophrenia has been reviewed in 
these terms. It was found that this 
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acute schizophrenic break and the 
transition to chronicity was at- 
tempted. 


research supported such an interpre- 
tation. 
An explication of the causes of an 
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COMPONENTS OF VARIANCE DUE TO ACQUIESCENCE AND 
CONTENT IN THE F SCALE MEASURE 
OF AUTHORITARIANISM!? 
LOREN J. CHAPMAN anv R. DARRELL BOCK! 
University of Chicago 


This paper presents a method for 
computing the amount of acquies- 
cence response set variance and con- 
tent variance in an opinion question- 
naire of the true-false or agree-dis- 
agree format. The method is used to 
reanalyze the results of recently pub- 
lished investigations of acquiescence 
response set occurring in the Cali- 
fornia F Scale measure of authoritar- 
ianism (1). For raw data, the method 
uses scores on the scale as originally 
constituted (designated F,.,) as well 
as on scales of reversed items (F,,,) 
obtained from the same group of sub- 
jects. 

Several recent studies (2, 3, 4, 5, 
7, 9) have looked for acquiescence re- 
sponse set in the F scale by means of 
such reversed item scales. They have 
used the correlation between original 
and reversed halves of the test to in- 
fer the presence and extent of ac- 
quiescence. The logic is that if all the 
systematic variance of the original F 
scale were content variance, i.e., free 
of acquiescence variance, then F,., 
and F,,, should correlate positively 
(assuming both were scored in the 
content direction) at a level ap- 
proaching their reliabilities. On the 
other hand, if all systematic variance 
is acquiescence, the scales should cor- 

' We wish to acknowledge the suggestions of 
John Cotton, Northwestern University, which 
resulted in the improvement of an earlier 
draft of this paper. 

2 This study was supported by funds ob- 
tained from a grant-in-aid from the Social 
Science Research Committee of the Uni- 
versity of Chicago, under a grant from the 
Ford Foundation in the Behavioral Sciences. 

3 Now at the University of North Carolina. 
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relate negatively at a level approach- 
ing their reliabilities. The findings 
have been that the correlations fall 
between these two extremes, and 
from the size and direction of correla- 
tion, inferences have been made con- 
cerning the presence and relative im- 
portance of acquiescence and content 
variance in the scale. The present 
method goes beyond the correlation 
approach in that it permits the direct 
estimation of the variance compo- 
nents attributable toacquiescence and 
content and provides a significance 
test for each. It provides also a model 
in which certain properties of the 
original and reversed scales may be 
interpreted. Like the correlation ap- 
proach, this method assumes the ade- 
quate reversal of the items, both in 
content and susceptibility to acquies- 
cence bias. 

The model for the method is con- 
tained in the following observational 
equations: Let x be the score of the 
i-th subject on the &-th replication of 
the positively worded scale. Let 
ya be the score of the same indi- 
vidual on the negatively worded 
scale scored in the direction of con- 
We assume 


Lik Yitasten 
k =y;—-a:tln 


where 


7, is a component of score 
for content, 
a; is a component of score 


for acquiescence, and 
€, and {% are components of er- 
ror with zero means, 





ACQUIESCENCE AND CONTENT IN THE F SCALE 


random over replica- 
tions and individuals, 
independent of each 
other and the other 
components, and simi- 
larly distributed for all 
individuals. 


For the sake of definiteness we will 
take replication to mean the read- 
ministration of structured parallel 
forms of the scales after a moderate 
interval, say two to four weeks. 

It might be supposed that the vari- 
ance of the positive and negative 
scales over individuals would be es- 
sentially equal, but this appears not 
to be the case for the F scale. In 
each of the eight studies reviewed in 
this paper, the variance of scores for 
Fpyoe iS greater than for F,., (see 
Table 1), and significantly so (p <.01) 
in six of them as determined by the 
test for variance differences from 
correlated data (10). 

There are two possible explana- 
tions for the disparity of these vari- 
ances, only one of which is plausible. 
Conceivably the difference could re- 
flect a lower homogeneity of the F,,, 
scale due to inadequate reversals. 
However, if this were the case, the er- 
ror variances computed from the 
Kuder-Richardson reliabilities would 
be higher for the F,,., scale. As seen 
in Table 1, this is not the case for 
those studies on which such data are 
available. The more reasonable ex- 
planation for the disparity of these 
variances is that the component of 
response to authoritarian content, 
Yi, is positively correlated with the 
component for acquiescence response 
set, a; Such positive correlation 
would raise the variance of the Fy, 
scale because content and acquies- 
cence would operate in the same 
direction to raise or lower scores. On 
the F,., scale, they would operate in 
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opposing directions. lowering vari- 
ance. The existence of this correla- 
tion has been suggested by Leavitt, 
Hax, and Roche (9), and Chapman 
and Campbell (3, 4), the latter sup- 
porting the interpretation by a sig- 
nificant correlation, found in two 
studies, between an _ independent 
measure of response set and a com- 
posite scale, free of response set, 
made up of equal numbers of F,,, and 
F,.9 items. 

If the foregoing explanation of the 
disparity in the F,,, and F,,., vari- 
ances is accepted, it becomes possible 
to estimate the components of ran- 
dom variation over subjects attribut- 
able to content, acquiescence, and 
their covariation, provided the vari- 
ances due to replication errors are 
known. 

Let the means of the content and 
acquiescence components in the pop- 
ulation of subjects be 7 and @& respec- 
tively. Then the population mean 
for Fyoe is Y+& and for F,.,, ¥—&. 
The variances in the population of 
subjects of the F,., and F,., scores 
about these means have the composi- 
tion 


o2=c;+02+2o,ate2 |3] 
o,=0,?+0,"—2¢,at+ 0," [4] 
respectively. 
Subtracting [3] and [4], we have 
o,—o,/=40,ato/7—¢;". 
If we assume further that the vari- 
ances of the replication errors of the 


two scales are equal, 


— 
40,,=0,'—30,’', 


and the unbiased estimate of oyq is 


Gya = (S2?—S,*)/4. [5] 


Formula [5] estimates one half the 
portion of variance in the F,,., scale 
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attributable to covariation of content 
and acquiescence response. 

Similarly, taking the covariance of 
[1] and [2], we have for the covaria- 
tion of the F,.. and Fe, scales, 


Cry = O77 — Ga". [6] 


Subtracting equation [6] from [3] and 
solving for ¢,” yields 


9 9 2 
26.2 = 02 — O2ry— 26 ya — 


and substituting for oy. from [5] 
gives the unbiased estimate of ¢,’. 


&2=4}{ (s.2+s,7) 2—PeySeSy— 52°} , [7] 


where rz, is the observed correlation 
between F,,, and F,.9, and s,? is an 
estimate of the replication error vari- 
ance for Fy... Formula [7] estimates 
the portion of the F,.. score variance 
attributable to the acquiescence re- 
sponse set. 

Finally, adding equations [3] and 
[6] and solving for ¢,* yields 


20,’ = O° +Ory— 20, »—¢.", 


and the unbiased estimate of ¢,? is 
‘ 9} 9 o! , 
=4/524+52)/2+r.,ssy—s2}. [8] 


Formula [8] estimates the portion of 
F pos Score variance attributable to the 
content of the items. 

In order to make use of these re- 
sults, we must face the problem of 
demonstrating the equality of o/ 
and o@;*, and obtaining s?. The pro- 
cedure would be to construct one or 
more additional F,.. and Fyre, scales, 
parallel to the original, and use them 
over an appropriate period to obtain 
parallel form reliabilities, rz2 and Tyy, 
for F,., and F,., respectively. The 
error variances could then be ob- 
tained from the respective standard 
errors of estimate. 

Unfortunately, reliabilities of this 
type are not available for the F scale, 
but plausible bounds on them may be 
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obtained from published Kuder- 
Richardson Case 20 and _split-hali 
reliabilities. Replication error may 
be regarded as arising from three 
sources—(a) faulty item equivalence 
between parallel forms, (b) temporal 
variability of the subjects between 
test and retest, and (c) “within- 
form” error due to ambiguous items, 
guessing or random marking on the 
part of the subjects, etc. Kuder- 
Richardson reliabilities cover the 
first and third of these sources but 
also reflect heterogeneity of items 
within forms (6). Except for very 
homogeneous (e.g., spelling 
tests), the contribution of within- 
form heterogeneity to error is prob- 
ably greater than that due to tem- 
poral instability of the subjects; 
hence, the Kuder-Richardson relia- 
bility could be taken as a lower 
bound on parallel-form reliability. 
Furthermore, since temporal insta- 
bility of the subjects is probably in- 
dependent of the scale the 
equality of s2 and s,° computed from 
Kuder-Richardson reliabilities could 
be taken as evidence that ¢2=¢,’, as 
required for equation [5]. 

Split-half reliabilities, on the other 
hand, reflect primarily within-form 
error and only slightly item heter- 
ogeneity. They may be taken as 
upper bounds on the parallel form 
reliability when the subjects are com- 
pletely stable temporally. 

In .Table 1, reliabilities and error 
variance estimates available from 
published studies are exhibited. It 
appears that a conservative estimate 
of the ratio of s, to the total variance, 
s/, for F,., would be .30. The most 
optimistic estimate of this ratio is 
.11, derived from the split-half relia- 
bility in the fifth study. However, 
some variance should be allowed for 
temporal instability of the subjects, 
so we might accept .15 as the most 


tests, 


used, 
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rAl 
COMPONENTS OF VARIANCE 


Undergras 
Ref. 
(3) 


144 


Ref. 
(3) 


134 


No. of F,,, items 10 


Total variances 
pee 


Pants 


» 


v 
Reliabilities® 
F noe 
_ 


Correl. of F oes & Fan 


zy ae 
Error variance 
F pent Se" 
F 


= 2 


10.08 
11.51 


1 —Trez)Sz 
neg- 5: = 


Covar. of Cont. and Acq. 
) 


Jove 20% 
Variance components 
Assuming .30s,7 
Content 
\cquies. : 
Assuming s2 


Content 


S,- = 


e 
vs 
IZ oO 
1s% 


207 
« oO 
OCT 
29% 
.15s,* 

390% 

26% 


Acquies. 


lebted to H. J. Leavitt for supplying us wit 
> The ition of Jackson, et al. is reversed in sign he 
direction they counted number of Fasg agreements 
© Kuder-Richardson “Formula 20” reliability values 
14, more Fpos items in (9), corrected split-half i 
4 Bookbinder used the reversals of Christie et al 


® We are in 


correl: 


n 
né 


for s.?/s,*. These 
bounds are generous enough to allow 
for differences in the reliabilities of 
the forms of the F scale used by the 


various investigators. 


favorable value 


Estimates of variance attributable 
to content, acquiescence, and their 
covariance have been calculated as- 
suming the foregoing bounds for s,? 
and are shown in Table 1 as percent- 
ages of the total F,., variances. 

In interpreting the values for the 


COMPUTED FROM DIVERS! 


rather than disagreement 
are 


» 5). 
(5). We are indebted to L. J. Book 


INTENT IN THE F SC 


3LE 1 


STUDIES 


Med. 


luate Populations 
I Stud. 


Misc. 


Ref. 
(5) 


Ref. 


(4) 


Ref. 


(5) 


Ret. 
(9)" 


133 


Book- 
binder4 
18 179 346 


Cr 
/ 


C7 
42° 


wien 
33% 


19% 


h the ingredients to compute some of these values. 
re because they did not score the Fre, scale in the content 


reported in References (3) and (4) 


binder 


correlation with 


for access to his data 


variance components listed in Table 
1, one should remember the im- 
portance of the assumption that the 
items were adequately reversed. In- 
spection of formulae [7] and [8] re- 
veals that item reversals which dis- 
rupt the parallelism of the scales will 
distort the correlation between F 0 
and F,,., towards negative values, 
and thus deflate the estimate of the 
content variance and inflate the esti- 
mate of the acquiescence variance.‘ 
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If it can be assumed that the repli- 
cation errors for the positive and 
negative scale are normally distrib- 
uted and their variances equal and 
known from an independent de- 
termination of parallel-form reliabil- 
ity, the statistical significance of the 
components of variance for content 
and acquiescence can be tested. If 
Formulae [7] and [8] are rewritten as 


, 9 { 9 = > 
6,°=4s5,2+2r.s.sy+s7)/2—s2} [8] 


A 


é,° = 


{| (S22? — 2reyS25y+5,7) 2-—s2} [7] 


it becomes evident that the terms in- 
volving the variances and covariances 
of the scales are the between-subject 
(Equation [8]) and within-subject 
mean squares (Equation [7]) in a one- 
way analysis of variance, corrected 
for the difference in the means of the 
positive and negative scales. The 
replication error of the observations 
In order for é,* and é,? to 
be unattributable to error, these 
mean squares must significantly ex- 
ceed s?. Since the mean squares are 
independent of s, we may define the 
F statistics 


° a 9 
is S,* = §S,*. 


* Christie, at al. wrote their paper in part as 
a critique, on these grounds, of other reversal 
studies referenced in Table 1 as (3), (7), and 
(9), as well as that of Bass (2). Christie, et al. 
stated that they provided psychologically 
more meaningful reversals of the items than 
were provided in the earlier studies, and that 
as a result they found higher correlations be- 
tween original and reversed scales, and there- 
fore much less evidence of acquiescence re- 
sponse set than did the other studies. They 
defend the superiority of their reversals in a 
convincing manner. However, the present 
analysis of their and the earlier results fails 
to support their formulation of their empirical 
findings. Actually their correlations between 
the original and reversed F scales are in the 
same range as those reported by other in- 
vestigators, when the corrections for attenua- 
tion of Christie et al. are removed. As shown 
in Table 1, the components of variance due to 
content and acquiescence computed from 
their data are comparable to those of the other 
studies. 
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Content: 
Fy-i.n= (s+ QP sySzSyt S,*) 2s? 
Acquiescence: 


Fyei.n = ($227— 2reySeSyt5,*)/252 


where m equals the degrees of freedom 
upon which the estimate of 
based. 

For the studies of Table 1, inde- 
pendent estimates of s,? are not avail- 
able. We believe, however, that s2 
=.30s,7 is the least favorable value 
for this error which could conceiv- 
ably be encountered. Taking this fig- 
ure as a population value, so that the 
F table is entered with n= for the 
lesser mean square, we find signifi- 
cant components of variance (p <.01) 
fog content and acquiescence in all 
the studies. 

The findings in Table 1 are varied. 
However, there is fairly close agree- 
ment on the content variance among 
the college samples with the excep- 
tion of Jackson, et al. (8), whose find- 
ings indicate a much lower content 
component than do the other studies. 
It is best to discount the Jackson 
findings in drawing conclusions about 
the variance components because an 
atypically low content estimate 
would result from any fortuitous in- 
troduction of extraneous systematic 
variance, as from the use of poor item 
reversals. It seems safe, therefore, to 
conclude from Table 1 that for col- 
lege populations the content variance 
in the F scale is around 30% to 40%, 
and that the remaining reliable vari- 
ance divides between acquiescence 
and content-acquiescence covaria- 
tion, in proportions which depend on 
the specific population sampled. 

The substantial fraction of vari- 
ance attributable to covariation of 
content and acquiescence is not en- 
tirely detrimental since it produces 
sizeable ‘‘valid’’ variance in addition 


»2 se 
S 1s 
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to the extraneous acquiescence vari- 
ance. The findings of this study thus 
lend some support to the conjecture 
of Leavitt, Hax, and Roche (9) that 
the ‘‘all-positive F scale is more dis- 
criminating ... than it would have 
been if it included both kinds of 
items.’ Similar effects must occur in 
any test where response to the for- 
mat is correlated with the trait meas- 
ured, as, for example, in group tests 
of general intelligence which require 
reading. Acquiescence set is unique, 
however, in that merely by writing 
the items in the negative it is possible, 
by the method presented in this 
paper, to evaluate this effect quanti- 
tatively. 

Whether the added acquiescence 
variance in the F scale is “‘valid”’ or 
“invalid” depends on what is being 
predicted. Prediction of a compara- 
tively free measure, 
such as ratings on Fascism by coun- 
selors, would be improved by use of 


acquiescence 


the all positive form. But in predict- 


ing scores on another paper-and- 
pencil test which itself contains ex- 
traneous acquiescence variance, the 
all positive scale would produce too 
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high a correlation. Conversely, a 
scale containing both positive and 
negative items would show too low a 
correlation. The correct degree of re- 
lationship could be estimated only 
by administering positive and nega- 
tive forms of both tests and evaluat- 
ing the component of covariance be- 
tween them attributable to content, 
and to covariance of content and 
acquiescence in each. 

In the study of individual differ- 
ences, it may be of interest to esti- 
mate for each individual the com- 
ponents of his score attributable to 
content and acquiescence respec- 
tively. For the population of re- 
sponses from individual 7, the mean 
of half the sum of F,., and Frey is ¥i, 
and the mean of half the difference 
is a;. For scores on a single occasion 
k, these components are estimated by 


Ck = (Xi + Vik), ‘2 


bik = (tu- yun) /2, 


respectively, where x is the score on 
Fyoe and y the score on Frey. 
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MORE ON THE WILSON TEST 
QUINN McNEMAR 


Stanford University 


Sheffield (3) shows that the Wilson 
(4) distribution-free test for analysis 
of variance hypotheses can be simpli- 
fied, conceptually and computation- 
ally, by regarding the cell frequencies 
(e.g., the number of persons exceed- 
ing the over-all median) as “‘scores,”’ 
then performing the usual two-way 
classification analysis on these scores 
(one per cell) with a breakdown into 
row, column, and RXC interaction 
sums of squares with df’s following 
the usual rules, but with the differ- 
ence that one may regard the within 
cells variance as the variance of a 
binomial frequency distribution. This 
is a theoretical or a priori variance 
given (when each cell of the table of 
original measures contains m_ per- 
sons) by mpg, which under the null 
hypotheses of no row, no column, and 
no interaction effects becomes m(.5) 
(.5) when exactly half the original 
scores are classifiable as being above 
the over-all median. This theoretical 
binomial variance, with its implied 
df of infinity, is used as the error term 
for testing row, column, and.interac- 
tion effects in the analysis of the fre- 
quencies treated as scores. 

Sheffield goes on to point out that 
an F, so obtained, when multiplied by 
the df of its numerator variance 
equals exactly the corresponding x? 
of the computationally more compli- 
cated Wilson test. Since there is em- 
pirical evidence (1) that Wilson's 
test is highly erratic, it follows that 
its exact equivalent as given by Shef- 
field is also not dependable. 

Actually, Shetfield’s version pro- 
vides a clue for seeing logically why 
the Wilson test (and Sheffield’s modi- 
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fication) is unsound. Consider the 
Wilson-Sheffhield illustrative data as 
set forth in Table 1, in which the en- 
tries (number out of 16 cases who are 


TABLE 1 


Illumination 


I Vials 


Totals 


above the over-all median) are the 
frequency Sheffield’s 
two-way analysis of variance. Now 
it happens in this example that, even 
by the highly inefficient Wilson test, 
the row (Dial) differences are signifi- 
cant at the .000,001 level. Having 
thus not only convincingly disproved 
the null hypothesis but also provided 
evidence of a substantial Dial effect 
one must next consider what this does 
to the a priori binomial variance or 
error term. If all three possible null 
hypotheses were true, the expected 
frequency (‘‘score’’) for each cell 
would be mp = 16(.5) =8. About this 
expected value we have a variance of 
mpq = 16(.5)(.5)=4, a value which 
holds for all cells under null condi- 
tions. But in this example we have 
definite evidence that p=.5 cannot 
hold for all the cells in rows A and C, 
hence the binomial error variance of 
4 cannot possibly be regarded as giv- 
ing the correct variance for all the 
cells in these two rows. The within 
cells variance would be of the order 


sé ” , 
scores tor 
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16(.25)(.75) or 3 for row A and for 
row C cells. This puts us in a quan- 
dary: knowing that there is a real row 
effect, we cannot proceed to test for 
either column or interaction effects 
know that the a 
priori binomial error variance is in- 
appropriately large. 


because we also 


Che foregoing proposition is more 


general: as soon as we have evidence 
that any one effect is real we also 
have evidence that the Sheffield error 
term is too large for testing the other 
two effects—the greater any one ef- 
fect, the more erroneous the error 
term. Furthermore, if any one effect 
is sizable, it follows that homogeneity 
of cell variances does not hold. And 
still another predicament: once one 
effect is demonstrated we know we 
are dealing with frequencies (Shef- 
field’s ‘‘scores’’) the magnitudes of 
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which are not independent of the 
variances, a fact which is analogous 
if not identical to violating the as- 
sumption of independence of means 
and variances. 

Thus we have a sad state of affairs 
the like of which does not befuddle 
ordinary analysis of variance wherein 
tests are made without conditional 
considerations. Now that we know 
from empirical results (1) and from 
the above logical treatment that the 
Wilson test is definitely unsound, it 
may be anticlimactic to point out 
that Rao (2), Wilson's cited source 
for his x? approach, explicitly (p. 
196) mentions the difficulty to be en- 
countered when one marginal (i.e., 
main) effect is found. The decom- 
position of x’, basic to the Wilson- 
Sheffield test, simply ceases to be pos- 
sible. 


REFERENCES 


1. McNemar, Q. On Wilson's distribution- 
free test of analysis of variance hypothe- 
ses. Psychol. Bull., 1957, 54, 361-362. 
2. Rao, C. R. Advanced statistical methods in 
biometric New York: Wiley, 
1952. 


3. SHEFFIELD, F. D. 


research, 


Comment on a distribu- 


tion-free factorial-design analysis. 
chol. Bull., 1957, 54, 426—428. 

4. Witson, K. V. A distribution-free test of 
analysis of variance hypotheses. Psy- 
chol. Bull., 1956, 53, 96-101. 


Psy- 


Received December 10, 1957. 











A GLOSSARY 


OF SOME TERMS USED IN THE 
OBJECTIVE SCIENCE OF BEHAVIOR 


By WiLittaM S. VERPLANCK 


Provides an empirical vocabulary in the science of human and 
animal behavior 


Familiarizes readers with developments in the study of animal 


behavior 


Clarifies concepts used by behaviorists and ethologists 


Price $1.00 


Order from: 
American Psychological Association 
1333 Sixteenth St., N.W. 
Washington 6, D. C. 











4, Fi 
bere ie E Ag ih 


Lome PDF 


Aes o 





